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SECTION I

INTRODUCTION

1. RATIONALE FOR THE PROGRAM

Based on considerable past experience the Air Force has
determined that the use of polymeric materials to control

resonant vibration induced high cycle fatigue (HCF) of jet
engine components is a viable and cost-effective approach.

Current Air Force damping technology requires polymeric systems
which have good thermal and environmental stabilities at high
temperatures, up to 7001F (371*C), and also possess adequate

damping properties within the 300*F (149 0 C) to 700OF (371 0 C)
temperature range. However, there are few polymeric systems
available for which the desired combination of properties has

been verified.

An exploratory development program was carried out to
find polymer systems which are potential candidates to be

effective energy absorbers in the temperature range from 300OF
(149 0C) to 700OF (3710C). These materials also are required
to have good thermal and oxidative stabilities and preferably
should be processable for easy application as energy absorbing

surface coatings and adhesives. The objective of such a
program is to determine basic structure-property relations
in certain classes of thermally stable polymers so as to establish

their potential for energy absorption applications in this
broad temperature range. In addition the increase
in energy absorption efficiency obtained by incorporating a
platelet graphite filler into the preferred polymer system.s

was considered. It was concluded that for practical reasons,
considering the program scope and available budget, our plan
would be to concentrate on polymers with aromatic backbone

structures that have peak damping in the 300OF to 700OF (149C

to 3710C) temperature range. Aromatic chain polymers generally
have good thermal stabilities. From the classes selected,

sufficient quantities of each material were to be obtained
either from commercial sources or from other laboratories.



The classes of polymers that were studied included acetylene

containing aromatic polymers, aromatic polyimides, aromatic

polysulfones, and selected silicone polymers. Several candidate

polymers representative of these classes were available from

various sources but their energy absorption capabilities were not

fully known prior to this program.

These classes were identified after a thorough literature
review as well as discussions with scientists at various labora-

tories and industrial polymer suppliers. The criteria used by

UDRI for selection of the recommended polymer classes and/or
types to be studied in this program were the following:

a. A TGA thermal stability in air to at least 500OF
(250*C) without weight loss or to at least 700OF
(371'C) in N2 .

b. In the absence of TGA data, the polymer should
contain linking structural groups known to be
thermally stable.

c. The polymer should have a Tg in the 300OF (1490C)
to 700OF (3710C) temperature range.

d. The material should be processable readily into
a form which can be used for property evaluation.

e. Each polymer should be available in quantities
sufficient for the required characterization
measurements.

At least five specific types in each of the fouz polymer

classes noted were selected for evaluation and are listed in
tabular form in the following paragraphs. In addition to

evaluating the specific representative members of the various

polymer classes, we also will evaluate increases in damping
performance obtained by incorporating a platelet filler such
as graphite into preferred members of these classes. Decisions

on which types of polymers in each class were to be studied

• further were reviewed with the Air Force Project Engineer as
the program progressed.

2



2. POLYMERS SELECTED FOR CHARACTERIZATION

a. Aromatic Polymers From Acetylene Precursors

These materials, known as ATX resins, cure into
crosslinked network polymers through reaction of terminal

acetylene groups. Representative ATX monomers and their

sources are listed in Table 1.

b. Aromatic Polyimides

Both thermoplastic and thermosetting polyimides are
available from a variety of commercial and nonindustrial sources.

These materials generally have very good thermal and thermo-

oxidative stabilities as well as glass transition temperatures
in the required temperature range. Various polyimides having

different structural features are listed in Table 2. Polyimides

are possibly the most widely used of commercial high temperature

polymers. For this reason their properties are documented in the

literature to a greater extent than other high temperature
polymers. This will prove useful for the current program.

c. Aromatic Polysulfones and Related Polymers

Polysulfones are thermoplastic materials that have
good thermal stabilities and a broad range of Tg values. They
have good thermal and thermooxidative stabilities and are less

moisture sensitive than polyimides. For these reasons they have
excellent potential as thermostable damping materials. Closely

related to these are polysulfides and polysulfonates. Materials

in this group that are of particular interest are listed in

Table 3.

d. Silicon Containing Polymers

Most common silicone polymers have elastomeric
properties in the temperature range of interest. The same

polymers also have marginal long-term thermal stabilities.
As the aromatic character of silicone structures is increased
their thermal stabilities and Tg values increase. This suggests

that the more aromatic silicon containing polymers might be

3



TABLE 1

REPRESENTATIVE ATX RESINS FOR DAMPING STUDIES

Name S~tructure Source

ATS Gulf R&D Corp.HC -=C-1 O1 11 =I'H

0

HR 600 Gulf Oil Chemical

o a o o•iii| _Corp.
ii0 0 0 0

I C

HR 650 Gulf Oil Chemical
Corp.

0it ? 10

00 0 0

ATQ AFWAL/MLBC

H-Resin Hercules Co.

I4C~4



TABLE 1 (Concluded)

REPRESENTATIVE ATX RESINS FOR DAMPING STUDIES

Name Structure Source

BATQ-H AFWAL/MLBP

H C-CýIII

ATF UDRI

Il

HI

.I



TABLE 2

POLYIMIDES FOR DAMPING CHARACTERIZATION

Name Structure Source

A. Thermoplastics

Kapton DuPont

2080 Upjohn

0 H

ii ~~Experimental • •
Epoleri a R Groups Yamagata

PlmC ,C University

F N CN- R-R - •) (Japan)

8 6
Experimental 0 Yamagata
Polymer 2 -- 0 • )--• C2.¶-- University

C N(Japan)

i _• -¢¢ -

Experimental 9 Yamagata•II -- I0 University

Polymer 3 I-tu iyer--tiC I (Japan)

Experimental Yamagata
Polymer 4 9 9 9 University

. 6N--• (Japan)

Experimental 0 Ymgt
Polymer 5 Yamagata

C University

-~L KC )YN- Rj1  (Japan)

6

f •- .... 
I I I ! ! I . . ... . .. . ... ...



TABLE 2 (Concluded)

POLYIMIDES FOR DAMPING CHARACTERIZATION

Name Structure Source

A. Thermoplastics

Experimental University of
Polymer 6 -- f Texas-South West

XU 218 Ciba-Geigy

a_ o 0

"Vespel S-2 9 9 DuPont

Torlon 4000 0 Amoco

B. Thermosets 0

P3N 9 Ciba-
P 1 3 NC C -0 -C i I G e i g y

S6 6

F 178 Hexcel

PMR-15 0 o Ciba-Geigy

Nadimide- U.S.
Fluorine Polymeric
prepolymer

6 6 °6 7
7



TABLE 3

POLYSULFONE AND RELATED POLYMERS FOR
DAMPING APPLICATIONS

Name Structure Source

A. Polysulfones

Udel P-1700 Union Carbide

C" 3Co

Radel- Union Carbide

S

Victrex ICI Americas

Astrel 360 -- j Carborundum

Fluorosulfone Univ. of Texas

'• iL

"Bisphenol A Univ. of Texas
Fluoro-Aromatic C4

8



TABLE 3 (Concluded)

POLYSULFONE AND P LATED POLYMERS FOR
DAMPING APPLICATION3

Name Structure Source

B. Polysulfonates

i.- Borg Warner

2. Govart-Bayer

C. Polysulfides

Ryton Phillips Petroleum

m-J

Fluorosulfid2a Univ. of Texas

9
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promising high temperature damping polymers. Some of the

more interesting possibilities are listed in Table 4.

3. MAJOR CHARACTERIZATION METHODS

a. Dynamic Mechanical Properties Testing

Two methods were used in this program for measuring the

dynamic mechanical properties of polymers that were studied for their

high-temperature damping caoabilities. These were vibrating beam
tests and the DuPont 981 dynamic mechanical analyzer (DMA).

Selected macerials that were identified as preferred

polymers by initial screening studies using DMA and TGA results

were evaluated by vibrating beam tests in accordance with the

ASTM E-33 Committee's standard test procedures for determining

damping material properties. However, the DMA was used for

obtaining most of the dynamic property results because data are

obtained faster by this method with smaller amounts of material.

Also, DMA samples need not be bonded to a beam, an instrumental

feature which lends itself well to material screening studies.

This point will be discussed in more detail in a later paragraph

on vibrating beam test results.

b. Thermal Stability Tests

The relative thermal stability for each of the variouF

polymers considered was evaluated using the thermogravimetric

analysis (TGA) method at a heating rate of 10 0 C/min. This yields

a weight loss versus temperature profile for each material. In

this program such data were taken for each baseline material both
in air and nitrogen atmospheres. In addition oven aging studies

for DMA size specimens of selected polymers were completed at

250*C and 300 0 C in air. Weight loss data for 100 hi. and 500 hr.
at 250WC and 100 hr. at 3000C were recorded. DMA data for

specimens aged in this way also were recorded and compared to

those of the original polymers.

10



TABLE 4

SILICON CONTAINING POLYMERS FOR

VIBRATION DAMPING APPLICATIONS

Name Structure Source

Polysilastyrene Univ. of Wisconsin

11SL-Si -SA.

"Polycarborane Union Carbide
Ssiloxane

Si• Silicone

Cmodified C Westinghouse
•i! ~ ~polyimide . , i-

SPolysac , -cII I ,Polyac C CýAFWAL/MLBP

s -- o------0----O--O-sL-o- Si-oH

H H C4 CKC=CH1

Polysilarylene AFWAL/MLBT and others

i

II;

11



SECTION II

j ~POLYMER CHARACTERI ZATION

1. SUMMARY OF MATERIALS CHARACTERIZED -- BASELINE POLYMERS

Baseline DMA and TGA data were obtained for most of the

polymers listed in Tables 1-4. A summary of those for which
data are presented in this report is presented in Table 5.
Samples that were not available for use in this program are

so listed. In general these were research materials where the
available supply had been exhausted. From these baseline

materials preferred materials were selected for additional study
as described in subsequent paragraphs.

2. DMA DATA

Dynamic mechanical data for the polymers indicated in
Tanle 5, as denoted in the column under DMA, are presented in

Figures 1 through 46. These data are in the form of DMA curves
including storage modulus (Young's modulus), loss modulus, and
loss tangent for each material. From these data we find a
number of materials that have Tg values in the temperature

range of interest and also exhibit good daxping properties.
A stutimary of damping peak parameters for these polymers is

presented in tabular form in Table 6.

In Table 6 we list the initial temperature TI, the final
temperature T3 , and the peak temperature for both loss ruoduilus
and loss tangent curves. The peak loss tangent values are cited
as T values by convention because this is a usual practice in

polymer analysis.

The two classes of materials, polyimides and polysulfones,
are those for which we have obtained the largest amount of data

and also the best damping results. The Tg values determined for

these materials in relation to their structures are represented
in Tables 7 and 8. The significant variation in the Tg values

illustrates that there are indeed a good number of materials that
may be suitable for damping applications in the targeted temperature

12



!• TABLE 5

TB STATUS OF DATA ON POLYMERS FOR HIGH TEMPERATURE

DAMPING CHARACTERIZATION

1. ATX RESINS

Have Sample TGA DMA

ATS X X X

HR600 X X X

HR650 not available
ATQ not available

H-Resin X X X

BATQ-H X X X

ATF X X X

2. POLYIMIDES

Kapton X X X

2080 X X X

Experimental Polyimide #1 not available

(cis & trans) #2 XX XX XX

#3
#4
*5 - These materials not available

#6

XU 218 X X X

Vespel S-1 X X X

Torlon 4000 X X X

4203 X X X

4275 X X X

P13N not available

F178 ) X(glass cloth)

PMR15 -not available
Nadimide Fluorine

LARC 160 (Rigimid 7) X X material too
brittle

13



TABLE 5 (Concluded)

STATUS OF DATA ON POLYMERS FOR HIGH TEMPERATURE
DAMPING CHARACTERIZATION

3. POLYSULFONES

Have Sample TGA DMA

Udel P1700 X X X
P1800 x x x

Radel X X X

Victrex 200P X X X
300P X X X
600P x x x

Astrel 360 X X X

Fluorosulfone X X X

Bisphenol A Fluoro-0

n = 0.38 X X X
= 0.58 x x x

Polysulfonates not available

Ryton X X X

Fluorosulfide X X X

Carbonyl Polysulfone
(not in original plan)

Methylene Polysulfone
(not in original plan)

4. SILICONES

Polysilastyrene 1 X X X
2 x x x

Polycarboranesiloxane X X X

Silicone Modified -not available
Polyimide

Polysac -not available

Polysilarylene not available

14



332

o Pr800 LOss nO,,us
.4

S..........

TIRPERA TURE (C)

} Figure 1. Bisphenol-A Polysulfone (Udel P-1800) DM. Storage and
S~Loss Modulus Curves.
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Figure 2. Bisphenol-A Polysulfone DMA Storage Modulus and
Loss Tangent Curves.
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Figure 3. Polyethersulfone (Victrex 200P) DMA Storage and
Loss Modulus Curves.
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Figure 4. Polyethersulfone DMA Storage Modulus and Loss
Tangent: Curves.
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Figure 5. Polyarylsulfone (Astrel 360) DMA Storage and Loss
"Modulus Curves.
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Figure 6. Polyarylsulfone DMA Storage Moduiun aad Loss
Tangent Curves.
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} Figure 7. Methylenedianiline Polyimide (Upjohn 2080 Thermoplastic) DMA
-• Storage Modulus and Loss Modulus Curves.
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Figure 8. Methylenedianiline Polyimide DMA Storage Modulus and Loss

StoagTangent Curves.
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STORLON 4203 L6OPU U6

'to 0* 1 00 '00 00

Figure 9. Methylenedianiline Polyamide-imide (Torlon 4203

TLhermoplastic) DMIA Storage and Loss Modulus Curves-
SI 46 SIKJ

TORLON 4203 ts ,,.
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...... . ....

Te Eý%(A UPE IC:)

Figue I. Mehylnedianiline Polyamide-imide (Torlon 4203) DM4A

Storage Modulus and Loss Tangent Curves.

01



a DUPONT KAPTON WlEARU o-wn"•

tos ".."UU)

S Figure 11. Diaminodiphenylether Polyimide (DuPont Kapton Thermoset; DMA
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S0

.1.
0

r f(MOCI A t rwmuuO

• Figure 13. H-Resin DMA Storage and Loss Modulus Data; Samnle
S~Cure History: 1 hr. 1300C, 1.5 hr. 1301C, 1.5 hr.
-? 220°C, 16 hr. 270*C.
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Figure 14. H-Resin Storage Modulus and Loss Tangent Data;
Sample Cure History Same as C hted in Figure 13.
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SFigure 17. Trans-Polyimide DMA Storage and Loss Modulus Data.
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Figure 18. Trans-Polyimide Storage Modulus and Loss Tangent Data.
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Figure 19. XU-218 DMA Storage and Loss Modulus Data.
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Figure 23. Fluorinated Bisphenol-A DMA Storage and Loss
Modulus Data.
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Figure 24. Fluorinated Bisphenol-A Storage Modulus and
Loss Tangent Data.
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Figure 25. Phillips Ryton Polyphenylene Sulfide DMA Storage
and Loss Modulus Data.
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Figure 26. Phillips Ryton Polyphenylene Sulfide Storage Modulus and
Loss Tangent Data.
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Figure 27. Fluorosulfide DM StorageMous and Loss Modulus Data.
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Figure 29. Carbonyl Polysulfone DMA Storage and Loss Modulus Data.
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Figure 31. Methylene Polysulfone DM StorageMous and Loss Modulus Data.
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Figure 33. Polyarylethersulfone, (Radel) DMA Storage and Loss Modulus
Data.
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Figure 34. Radel Storage Modulus and Loss Tangent Data.
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Figure 35. Fluorosulfone Polymer DMA Storage and Loss Modulus Data.
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Figure 36. Fluorosulfone Polymer DNA• Storage Modulus and Loss
Tangent Data.
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iiiiFigure 37. ATS DMA Storage and Loss Modulus Data; Sample cure history:IIII 1 hr. at 125 0C, 1 hr. 37 nan. at 168WC, 1 hr. 25 to 300WC,

III_+ 15 man. 300°c to 25Wc.

"iii

,•_- I i •

U *E

;Cii

0 5

++- I•: ......

8 ,•~~Fgu.re 38. ATS DMA• Storag<e Modul.,us and,< Los>s Tangent Data, Sample Cure_
History Same as Cited in Figure 37.
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Figure 39. Thermid 600 DMA Storage and Loss Moduilus Data;
SSample Cure History: 45 min. 1211C, 30 min.

1900C, 1 hr. 3160C, 4 hrs. 343*C.
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Figure 39. Thermid 600 DMA Storage Modulus and Loss Tangent
Data; Sample Cure History Same as Cited in
Figure 39.
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Figure 41. DMA Storage and Loss Modulus Data for BATQ-H: Sample Cure

History: 2 hr. 2006C, I hr. 300 0 C.
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Figure 42. DMA Storage Modulus and Loss Tangent Data for BATQ-1H;

Sample Cure History Same as Cited in Figure 41.
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Figure 43. DMA Storage and Loss Modulus Data for F-178 Polyimide; Sample
Cure History: 1 hr. 177 0 C, 2 hr. 246 0 C.
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Figure 44. DMA Storage Modulus and Loss Tangent Data for F-178 Polyimide;
Sample Cure History Same as Cited in Figure 43.
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TABLE 6

DAMPING PEAK PARAMETERS OF
CHARACTERIZED POLYMERS

"Loss Moduiust Loss Tangent7
Polymer T1  Tmax T3  E"max Tl Tmax T3  Tan 6 max

Upjohn 2080 290 330 340 2.8x108  290 340 390 0.60

Torlon 4203 235 275 285 8.0x107  235 280 325 0.69

Kapton (shear)* 28 142 228 5.8x10 8  28 146 264 0.60

Udel P-1800 135 190 195 3.5x10 8  135 190 235 1.30

Victrex 200-P 180 234 240 3.5x10 8  188 238 288 1.21

Astrel 360 260 305 314 4.0xl08  260 310 360 0.69

H-Resin 250 276 294 5.2x10 7  244 336 --- 0.073

Polyimide #2-cis 248 316 338 7.8xl07  248 334 420 0.45

Polyimide #2-trans 300 343 355 l.lxl08  295 360 425 0.73

XU 218 288 338 350 i.7xl08  288 346 368 1.21

Vespel ---------- No loss maxima recorded-----------------

Fluorinated
Bisphenol 112 148 152 2.9xl08  118 148 178 0.64

Ryton 44 88 94 9.3x107  48 90 132 0.21

Fluorosulfide 94 130 134 3.1xl09  90 128 166 0.56

Carbonyl
Polysulfone 140 194 195 1.4x108  140 190 240 0.25

Methylene
Polysulfone 142 174 184 3.3x108  142 180 218 0.87

Radel 192 230 233 2.2x108  186 234 282 1.63

Fluorosulfone 158 228 244 2.1x108  168 1 240 312 0.94

*AT S 168 292 314 4.0x107  168 314 460 0.13

HR 600 178 212 240 1.6x108  180 246 312 0.57

BATQ-H 270 306 316 1.6x108  270 314 --- 1.86

F-178 Polyimide 248 276 306 7.1x10 7  240 322 348 0.2.9

Carborane Siloxane -22 6 26 8.5x107  -28 54 --- 0.43

tT1 and T3 are temperature values in *C representing the width of the Tg
loss dispersion by taking the point where the loss dispersion begins
(ri) and che intersection of a horizontal line from that point lo the
high temperature portion of the loss curve (T3 ).

*Kapton is a highly crosslinked and does not have an intense Tg transition;
it does have a broad T<Tg transition (8 transition) with good damping

* properties in the temperature range indicated here.
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TABLE 7

POLYIMIDE GLASS TRANSITION VALUES

Tg( 0 C)

Kapton 5 QH 406

2080 
340

0-

Torlon 4000 CH- N--- 280

0
0 0

XU 218 C -- 346xo~
__0 0 " -- J
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TABLE 8

POLYSULFONE (AND RELATED POLYMER)
GLASS TRANSITION VALUES

Polymer Structure

-. 185

10

190

234

242

310

L 240

148

F ~ ~i28

p Li? 88

40



range. Each of these materials does have a rather narrow

damping range.

The DMA data indicate that the polymers studied have similar

damping properties with respect to: (1) glassy state loss factor

and modulus values; (2) peak damping intensity; and (3) width
of the damping peak. This is most likely due to the fact that

all of these materials have similar aromatic chain backbone

structures. However, we note that the glass transition temperature
varies widely within the targeted temperature range depending on

the specific chain structural units present.

Because of the wide range of T values, however, the

possibility of designing layered damping configurations containing
two or more of the cited polymers is a viable one. A damping

design of this type would effectively cover a broad temperature

range making use of an overlap of the damping ranges of each

VI polymer.

Variations in the effective damping temperature range for

members of different polymer classes are illustrated in Figures

47 through 52 which are composite plots that compare the properties

of three polymers. These demonstrate clearly that while T in
g

each case covers a relatively narrow region, a broad temperature

range can be covered by superimposing the damping response of

more than one material.

It should be noted that Kapton has a much different damping

profile because it is crosslinked. Here the Tg transition has

a very broad but minor loss maximum, while a secondary transition

at lower temperatures bas a more intense loss maximum that is

also quite broad. The T<T transition noted here may be associated

with bulky chain branches within the crosslinked polymer network
that give rise to a distinct lower temperature relaxation process.

Determining its origin is certainly worth some additional study.
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3. TGA THERMAL STABILITY EVALUATION

TGA curves for the polymers cited previously in Table 6

are presented in Figures 53 through 75. Measurements were

carried out in both air and nitrogen atmospheres. The data

indicate in particular excellent thermal stability in terms of

weight loss for most polysulfones and polyimides at temperatures

in excess of 400*C. Polyimides typically lose a few percent of

weight at temperatures above 1000C due to release of absorbed

moisture. This is not a structural degradation effect and is a

completely reversible process.

Because of their good damping properties, excellent thermal

stabilities, and availability these two classes of polymers were

selected at this point in the program for further study and

analysis including long-term thermal aging evaluation. These
experiments will be discussed further in subsequent paragraphs.

In order to judge relative thermal stabilities in relation

to Tg values we have defined a decomposition temperature, Td,

as the temperature where 10 percent weight loss was observed

in the TGA experiment conducted in air. These values are

listed in Tables 9 and 10 along with AT, the difference between

Td and T . For the polysulfones and related polymers AT values

are quite large. Those for the polyimides are smaller although

several have AT values of approximately 2001C.

Using these AT values as a guide to the relative useful

temperature range above Tg for various polymers must be done

with some caution. Although such comparisons are valuable it
must be noted that a 10 percent weight loss may signify a signi-

ficant change in the chemical structure of the polymer.
Moreover, becavse TGA only measures weight loss, structural

changes that do not involve weight loss are not observed by
TGA. Thus significant crosslinking in some polymers may occur

at temperatures below Td without any noticeable weight loss.

These chemical changes will necessarily result in damping

property changes as well. In order to be certain in each case
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TABLE 9
RELATION BETWEEN Tg AND DECOMPOSITION TEMPERATURE*

POLYIMIDES

Polymer Name Tg Td AT

Kapton 406 595 189

2080 340 530 190
Torlon 280 500 220
Experimental

i Polyimide (cis) 334 400 66
(trans) 360 400 60

XU 218 346 540 194

* Temperatures in 0C.
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TABLE 10

RELATION BETWEEN Tg AND DECOMPOSITION TEMPERATURE*

POLYSULFONES

Polymer Name Tg Td AT

P-1700 (P-1800) 191 610 419

Radel 234 570 336

Victrex 242 535 293

Astrel 360 310 540 230

Fluorosulfone 240 520 280

Bisphenol A Fluoro Aromatic 148 440 292

Ryton-Polyphenylene Sulfide 88 520 432

Fluorosulfide 128 500 372

- Carbonyl Sulfone 190 530 340

j Methylene Sulfone 180 480 300

* Temperatures in 0C.
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that changes in damping do not occur at temperatures below Tg
and Td, long-term thermal aging studies and property evaluations
on aged samples were recommended as indicated in Section III.

It should be noted that while thermal exposure in air is
a measurement of the worst aging condition that the damping

material may be exposed to, the inert N2 atirosphere is probably

more representative of thermal exposure of a constrained layer
damping material. In the constrained layer case the material

is not exposed to air directly but is shielded by the confining

metal surfaces.
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SECTION III

THERMAL AGING OF SELECTED
POLYMERS IN AIR

It was noted in Paragraph 3, Section II, that both

polyimides and polysulfones possess TGA AT values [where AT =

(TdTg)] that are on the order of 2001C or greater. While it

is likely that this may be indicative of excellent thermal

stability, it is true that structural and prcperty changes

can occur without appreciable weight loss. For this reason

we conducted long-term aging studies in air on representative

materials from each group. The results of the aging studies

were expected to indicate worst case trends in property

changes, since in actual use the materials generally will be

4 applied in a constrained layer configuration with minimal

exposure to air.

For the tests DMA size samples (0.75 in. x 0.5 in. x

0.04 in.) were aged at 250*C and 3001C. DMA properties were

measured after aging at 250*C for 100 hrs. and 500 hrs. and

at 300 0 C for 100 hrs. Weight loss data were recorded continuously

for aging up to the maximum times at each temperature. Three

polysulfone and three polyimide materials were selected for

evaluation. These were: P-1800, 200P and Astrel 360 polysulfones

and Torlon 4000, Upjohn 2080, and XU-218 polyimides.

The data for each polymer are displayed in Figures 76

through 93 as separate DMA storage and loss moduli and loss

tangent plots for various aged samples compared to the original

polymer. The DMA plots are followed by weight loss plots that
include tabulated data as well, In general total weight losses

are relatively small. There are significant property changes,

however, particularly for polyimides. Evidence of chain

scission and branching accompanied by a lowering of Tg is found

in some cases, while in other cases crosslinking is apparent

with ai increase in Tg and a corresponding leveling of the
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Figure 76. Aged P-1700 Polysulfone DMA Storage and Loss
Modulus Data Compared with Unaged Polymer.
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Figure 77. Aged P-1700 Polysulfone DMA Storage Modulus and
Loss Tangent Data Compared with Unaged Polymer.

73



A' .4-4

0)

0

U\.

00

it
I -

m1 (' I

al C)

U)C)

o u

0. c o o c
Wt000000 0000I

N m

C,

sso- U)i~ 04
4 j-. 4z

LL Z~o~'oom
04

.1.174



Astrel 360 Aged 100 hrs. @ 300 0 C(573)
Astrel 360 Aged 500 hrs. @ 3000 C(575),,h,,,E O U g M

SAstrel 360 (602) tar's 0 a v ,
Astrel 360 Aged 100 hrs. @ 250 0 C(574)

.................. ........................-.. ........

ZI .. =. .......t
]1 '*

0•,2. . i f - 2.ll .- . i - ". "e *i.e - *fe un3. if 3fi t. 2 f.i
-4IEIliU*Il l (C5l•

(nr

Figure 79. Aged Astre. 360 Polysulfone DMA Storage and Loss
Modulus Data Compared with Unaged Polymer.
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Figure 80. Aged Astrel 360 foiysulfone DMA Storage Modulus

and Loss Tangent LData Compared with Unaged Polymer.
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Figure 82. Aged 200P Polysulfone DMA Storage and Loss Modulus
Data Compared with Unaged Polymer.
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Figure 83. Aged 200P Polys0lfone DMA Storage Modulus and Loss
Tangent Data Compared with Unaged Polymer.
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Torlon 4000 Aged 500 hrs. @ 30000 (560) S05*3~S
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Figure 85. Aged Torlon 4000 Polyamide-imide DMA Storage and Loss
Modulus Data Compared with Unaged Polymer.
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Figure 86. Aged Torlon 4u00 Polyamide-imide DMA Storage Modulus
and Loss Tangent Data Con~pared with Unaged Polymer.
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Upjohn 2080 Aged 100 hrs. @ 300 0 C (545)
Upjohn 2080 Aged 500 hrs. @ 300*C (563) SO, S3 41,, 53
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Figure 88. Aged Upjohn 2080 Polyimide DMA Storage and Loss
Modulus Data Compared with Unaged Polymer.
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Figure 89. Aged Upjohn 2080 Polyimide DMA Storage Modulus
and Loss Tangent Data Compared with Unaged Polymer.
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XU218 Aged 500 hrs. @ 300-C (566)
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Figure 92. Aged XU 218 polyiriide DMA Storage Modulus and Loss
Tangent Data Compared with Unaged Polymer.
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modulus curve above Tg. The changes observed for the poly-

sulfones are far less significant. Little change in properties

and T values are apparent except in the case of 200P. Some

of the varitions in modulus observed may be attributed to

sample distortion during aging.

It is to be emphasized that the results presented are
a worst case analysis where air is present in addition to heat.

Polyimides are known to be somewhat heat sensitive and will

undergo a certain amount of chemical reaction and crosslinking
in the absence of oxygen. However, this may be limited in

practice by addition of suitable stabilizers into the material.

Polysulfones, on the other hand, are relatively inert in the
absence of oxygen and should exhibit little property change

even at 300 0 C. The addition of fillers, as discussed sub-

sequently, is expected to reduce further any property changes
that occur as a result of thermal and thermal/oxidative exposures.
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SECTION IV

VIBRATING BEAM TESTS

1. DATA COMPARISON

A comparison of DMA measurements with those obtained by
the vibrating beam method was made for three different polymers;

P-1800 polysulfone, 200P polysulfone, Torlon 4000 polyimide, and
P-1800 polysulfone aged 100 hours in air at 250 0 C. The data

for these materials are provided in nomograph form in Figures
94 through 102 with DMA data (solid curves) drawn in for

display purposes onto nomographs constructed from beam data.

The agreement between the DMA and beam data in each case
is good particularly if one considers the possible sources of
disagreement arising from scatter in the beam data due to low

sensitivity of the technique and imperfeftly formed beam

specimens, difficulty in selecting a correct value of To for
data zeduction, and differences in thermal history between DMA

and beam specimens.

The difficulty in selecting a correct value of To for
nomograph data reduction is illustrated in Figures 96 and 98.
Here P-1800 data are reduced at 300*C and 280 0 C. The 280 0C

data obviously fit more closely to a uniform set of curves.
However, for the other three polymers it was not possible to

check the assumed value of To as carefully because of greater
beam data scatter and fewer beam data points.

The difficulty in obtaining the correct reduced tem-
perature nomograph arises when using DMA data because the correct
value of To needs to be used to place the data onto the nomograph.
At present this value cannot be determined empirically unless
one has multiple resonance mode or (equivalently) multiple

frequency dynamic curves. The single resonance mode DMA curve
can be placed anywhere on the nomograph without having to meet
any superposition criteria. Thus by itself, a DMA curve does not

define a unique nomograph plot unless To is known a-priori.
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The correct value of To depends on the constants of the WLF
equation used for data reduction. For the Jones equation To

is approximately Tg + 50°C (as determined by an independent

method) at temperatures up to approximately 200 0C. The

specification of correct To values without additional information

beyond the DMA curves is now being studied at UDRI in collaboration

with technical specialists from DuPont Instruments.

2. BEAM CONSTRUCTION AND PROCESSING METHODS

The methods used for beam specimen preparation are discussed

briefly here in order to describe various difficulties encountered

in fabricating beams coated with rigid polymers such as those

studied in this program. The beams used were carbon steel with

magnetic tips attached. The the case or P-1800, the first

polymer characterized, polymer was applied to the beam by
compression molding P-1800 powder at 2500C with a platten pressure

of 20,000 lbs. The mold was cooled slowly for several hours

under 250 lb. pressure, resulting in a coating thickness of

52 mils. The P-1800 coating was firmly attached to approximately
95% of the beam surface. But of particular importance, the root

end of the polymer was firmly attached. Surface preparation of

the metal included sand blasting with 200 mesh sand, soaking in

methylene chloride solvent, etching with 5% phosphoric acid/

distilled H2 0, rinsing with distilled H2 0, drying with a heat

gun, and immediately processing to attach the polymer coating.

An important problem encountered with fabricating beams

having thick coatings of high Tg polymers is thermal contraction
of the coating. Shrinkage is sufficient for these types of

materials to cause appreciable bending of the beam at ambient

temperatures. The stresses induced by this means tend to cause

debonding of the coating. This can be avoided by careful

handling and avoiding flexing the beam. After the beam is heated

up to test temperatures it straightens out so that interfacial

stresses are no longer a problem.
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In cases where it is most difficult to adhere the

polymer to the beam surface several alternative procedures

for sample fabrication have been suggested. These include

the following:

(1) Molding a cast polymer sheet directly to
the beam;

(2) Fabricating a double sided beam in order
to equalize thermal stresses;

(3) Solvent welding polymer to the beam;

(4) Applying cast polymer sheet to a beam
surface preheated to high temperature
(700-750°F); and

(5) Using a specialized adhesive to bond the
polymer to the beam.

Subsequent samples, 200-P, Torlon 4000, and Aged P-1800,

were applied using a hybrid of techniques (3) and (5) with an

adhesive mixture of the specific polymer dissolved in dimethyl-

formamide (DMF) solvent (5% by volume of polymer). The adhesive

mixture was applied to the treated beam surface using a doctor

blade to give a polymer thickness of approximately 0.002 inch
(2 mils). Forty (40) mil strips of premolded polymer were

then placed on the coated beam and the composite was placed

in a preheated molding press at 285°F (140 0 C) for 1 hour under

5 tons ram pressure. The mold was cooled under pressure to

room temperature and the sample was contained at that pressure

for 16 hours.

The difficulties encountered in fabricating beam specimens

for this study arose in part from the thickness required for

beam measurements (40-50 mils) of sufficient sensitivity.

In general, it is expected that different methods will need

to be used for different polymers. The problems encountered

with adhesion of polymers on beam specimens are not necessarily

the same as those that will be encountered during application

of these polymers for damping treatment. Application require-

ments will depend on nature of the substrate, thickness of

polymer required, and the actual design configuration. The
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application to any of the polymers studied in this program to
a damping device is considered beyond the scope of the

current program.

9
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SECTION V

USE OF FILLERS TO IMPROVE DAMPING PERFORMANCE

1. PLATELET GRAPHITE AND GRAPHITE/CARBON BLACK COMPOSITIONS

One objective of the current program was to evaluate the

improvement in damping properties gained by using platelet

graphite as a filler in typical high temperature polymers.

The use of platelet graphite by itself or in combination with

carbon black has been found to produce enhanced damping in

other polymers.

More specifically, when graphite particles in the form of
platelets about 50 pm across are added to a resin, damping

performance of the composite is found to be either similar to

or better than that of the polymer. This is true even though

the resin volume may be reduced by as much as 50%. The effect

is most pronounced when a small amount of carbon black is added

to the formulation. Thus the presence of the platelet filier

introduces an additional energy dissipation mode.

i The mechanism(s) involved in enhanced damping through

use of a platelet filler is not known. Those suggested include

intraparticle slippage, polymer-particle slippage, and enhanced

localized shear due to formation of microscopic constrained

layer dampers. The latter concept termed a "stress riser"

hypothesis seems promising from the view that it explains the

role of carbon black in enhancing the damping derived from

"platelet filler particles. According to this view the role

of carbon black particles is to separate the graphite platelets

so that they do not impinge on each other. This enables a

greater percentage of platelets to assume a parallel plate

configuration and provide enhanced damping capacity within

the material.

The mixing process used is an important aspect of incor-

porating these fillers into a polymer. We used a high-shear
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torque rheometer-mixer to blend platelet graphite 6894 and

SAF carbon black into P-1700 polysulfone. Several mixing

times (from 2-20 minutes) were used at a constant mixing rate

of 32 RPM and a maximum processing temperature of 263 0 C. Control

samples of P-1700 and P-1700/SAF also were mixed under the same

conditions for 20 minutes. The amounts of SAF and 6894 Graphite

in various samples were 3% by weight and 33% by volume, respec-

tively.

The DMA data for various compositions of P-170C with

graphite and P-1700 with graphite-SAF are shown in Figures 103

through 106. Figures 103 and 104 compare the storage modulus,

loss modulus and loss tangent values for P-1700/graphite compo-

sitions mixed for various times.

These data indicate that the addition of platelet graphite

tends to increase storage and loss modulus values as well as

loss tangent values in the glassy state below Tg* Mixing time

is important here with shorter mixing times giving higher loss

modulus and loss tangent values below Tg. In the glass transition

region peak damping intensity is slightly greater as is the

breadth of the damping peak when graphite is added.

When both graphite and SAF carbon black are added as in

Figures 105 and 106, storage modulus, loss modulus, and loss
tangent are increased even more than with graphite alone. The

peak loss tangent values and damping peak widths are also

increased. In this case longer mixing times produce the greatest

changes.

From these preliminary experiments we find that the use

of fillers in aromatic chain polymers leads to significant
improvements in damping performance. Additional studies of

these effects therefore are of considerable interest and should

be investigated more thoroughly in a future research or explora-

tory development effort.

Similar observations were made for mixtures of Torlon

4000 with 50 wt. percent 6894 graphite and 1.5% (volume)

100



3elt 3eO 279 3F-3 3P.2 3S3
S.ORAGS MODULUS m x + 0 0
LOSS MODULUS 0 X y 4 3 X

2 5 10 15 20 Minutes
"Processing Time

Storage Modulus ,.

LIk

Loss modulus

P-1700 Control

150.00 160.00 1'70. 30 890.00 1'20. 00 200.00 2'10.00 22Q--0
TEMPFRATUR-E (C)

Figure 103. DMA Storage and Loss Modulus Data for P-1700/
Graphite Compounds Mixed for Various Times.
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Figure 104. DMA Storage Modulus and Loss Tangent Data for
P-1700/Graphite Compounds Mixed for Various Times.
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Figure 106. DMA Storage Modulus and Loss Tangent Data for
P-1700/Graphite/Carbon Black (SAF) Compounds
Mixed for Various Times.
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SAF.carbon black. Data comparing property differences between
powder mixed versus melt mixed specimens are shown in Figures
107 and 108. The trends observed parallel those for the
filled P-1700 samples discussed above. Increased processing
time improved damping properties and simply incorporating a

filler improves the glassy state and transition state damping
over that of the unmodified Torlon polymer.

2. FILLED DAMPING FORMULATIONS INCORPORATING A HIGH
TEMPERATURE PLASTICIZER

As an adjunct to the initial filled polymer studies
we carried the experiments further by experimenting with the
addition to filled P-1700 polysulfone of a plasticizer that
is nonvolatile and thermally stable. DMA data for such a

formulation containing 13.3% by weight of a liquid polyphenylene-
ether are presented in Figures 109 through 112. Figures 109 and

110 compare the plasticized P-1700 formulation (Run 489) to
P-1700 mixed with platelet graphite (Run 382) but no carbon
black. We note that the glass transition is shifted to 134WC

from its original value of 196*C. The damping peak for the
plasticized composition is broader and the glassy state Young's
Modulus value is slightly lower. In Figures 111 and 112 we
compare the plasticized formulation (Run 489) to an unplasticized

formulation also containing carbon black (Run 406). The plasti-
cized material in this case also has a broader Tg loss dispersion.

These data, although they are not complete, are representa-
tive of the type of alteration in damping behavior that can be
achieved by formulating with a compatible plasticizer. By
changing the amount of plasticizer used it is possible to
tailor the range of effective damping within a single polymer
or polymer/filler system to various values up to that of the

pure polymer.
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SECTION VI

POLYMER BLENDING FOR EXTENDING
DAMPING TEMPERATURE RANGES

1. POLYIMIDES - MELT BLENDING

As a part of the program, we also studied blending of
selected polymers as a method for producing compositions with
broad temperature range damping capabilities. It is well
known that polyblending of two or more polymers that are semi-
compatible, having a slight degree of immiscibility, will result
in a material having a single broad damping dispersion in the
temperature range between the Tg values of the pure polymers.
In order for this to occur the polymers blended together must
have similar structures and potentially interactive structural

groups.

Three polyimides with similar structures and interactive
structural groups were chosen for blending. These are Torlon
4000 (I), Ciba-Geigy XU218 (II), and Upjohn 2080 (III). Initial

evaluations involved mixtures of I + II and I + III made by
dispersing powdered components together prior to molding by a
simple mechanical mixing procedure. The dispersed powders were
then compression molded in the melt statz. The DMA data for
mixtures of I + II and I + III are shown in Figures 113 through

116. Each mixture has a bimodal glass transition loss dispersion
with peak intensities relative to the proportion of I, II, or
III present in the mixture. Thus the two components of each
mixture are quite segregated and the Tg loss maximum value is
considerably lower than that of either pure polymer.

Two other techniques for dispersing mixture components
were considered as potential methods for realizing improved
compatibility of the components. These were melt blending and
solution blending.

Torlon 4000 (I) and Upjohn 2080 (111) have similar
structures but Tg values that differ by 60*C. It was thought
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that these two polymers might form compatible blends with a

broad loss dispersion at Tg. The possibility for doing this

was supported by some preliminary solvent blending experiments

as discussed below. Beyond this we began melt blending the

"two polymers.

Some results of these studies are shown in Figures 117

and 118 which present Young's Modulus, loss modulus, and loss

tangent (loss factor) data for a blend of Torlon/Upjohn (50/50

by weight) that was melt mixed in UDRI's Haake Rheocord

Rheometer. The mixture data are compared with the data for the

two pure polymers. It is apparent that the mixture has a loss

tangent peak covering a broad range of temperatures between the

T values of the two pure polymers. The loss tangent intensity
g

at Tg of the mixture is of the same order as either of the two

pure polymers. There does, however, appear to be a slight bi-

modal contribution at high temperature. The glassy state loss

factor and loss modulus values (at T<Tg) are greater than those

for either of the original polymers. This suggests that com-

patible polyblends of two polyimide type materials may lead

to new broad temperature range damping compositions that function

at temperatures in excess of 3001C, particularly if a greater

degree of mixing were achieved.

Figure 119 shows DMA data comparing dynamic mechanical

properties for powder blended, melt blended, and solution

blended mixtures of I and III. Both the melt blended and

solution blended samples have broad damping peaks with the

solution blended sample covering the widest temperature range.
The solution blended sample was prepared by dissolving a 50%/

50% by wt. mixture of I and III in DMF solvent at a total
concentration of 10% by wt. The excess solvent was then

evaporated and the resulting film sample was evacuated for

seven days at 35V to remove residual solvent.

The extent of the damping peak broadening in the solvent

blended formulation cited above prompted further study of
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solvent blending as a method for producing broad damping polyimide
compositions as discussed in the following paragraph.

2. POLYIMIDES - SOLUTION BLENDING

Several polyimide mixtures of polymers I, II, and III were
prepared by solution blending the components in DMF solvent in
concentrations of 5 to 10% by weight. The polymer was then
precipitated from solution dropwise into methanol, isolated,
and vacuum dried to remove residual DMF. The mixtures are

summarized as follows:

Weight %
Sample I (Torlon) II (XU 218) III (Upjohn 2080)

1 75 0 25
2 25 0 75
3 75 25 0
4 50 50 0
5 25 75 0
6 60 20 20

DMA bars were molded from each sample and dynamic mechanical
property data were recorded. These data are presented in summary
form in Figures 120 through 125. In Figure 120 the data for
mixtures of I and II indicate by loss tangent intensity and
peak width that mixture 5 of I in II is more compatible (narrow
peak, high intensity) than are mixtures 4 (50/50) and 3 (mix-
ture of II in I). The peak broadening observed results directly
from somewhat limited compatibility and is desirable in terms
of broad range damping capability. The loss peaks for each
of the mixtures fall between those of the pure components I
and II so that all five materials taken together provide
effective damping capability over the broad temperature range

of 270-370 0 C.

In Figures 122 through 125 we note that mixture 6 containing
amounts of I, II, and III and mixtures 1 and 2 containing I
and III also are compatible but have broader damping peaks
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Figure 120. Comparison of DMA Storage Modulus Curves for Torlon4000 (1) and XU 218 (II) Mixtures (Solvent Blended
and Precipitated from Solution) Along with Data for
Original Polymers.
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Figure 121. Com;rarison of DMA Damping Curves for Torlon 4000
(I) and XU 218 (II) Mixtures (Solvent Blended and
Precipitated froom Solution) Along with Data for
Original Polymers.
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Figure 122. DMA Storage Modulus Curve for Ternary Mixture of
Torlon 4000, XU 218, and Upjohn 2080 (Solution
Blended) Compared to Torlon and Upjohn Curves.
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I Torlon 4203Jpiohn (175/25% by wt.) Dissolved in DF, Precipitated in 1eOH (680)

6 Torlon 4 203/2080/XU 218 (60/20/20% by wt.) Dissolved in D04F, Precipitated in MeOH (677)

S2 Torlon 4203/Upjohn (25/75% by wt.) Dissolved in 04F, Precipitated in MeOH (675)
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Figure 124. DMA Storage Modulus Curves for Polyimide Blends
of Figure 125.

1 Torlon 4203/Up3ohn (75/25% by wt.) Dissolved in DON, Precipitated in MeOH (680)
-•o. 6 Torlon 4203/2080/XU 218 (60/20/20% by wt.) Dissolved in DM?, Precipitated in MeOH (677)

• 2 Torlon 4203/Upjohn (25/75% by wt.) Dissolved in D0F, Precipitated in MeOH (675)
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Figure 125. DMA Damping Curves for Three Polyimide Blends Prepared
by Solution and Precipitation. Three materials cover
a damping range similar to five materials in
"Figure 121.
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than those of the pure polymers I ind III. By combining the

damping responses of samples 1, 6, and 2 as shown in Figure 125

we have uniform high intensity damping over the range from

270-370 0 C because of the overlap in the damping ranges of the

individual materials. In designing damping treatments it

should be possible to incorporate these various materials to

take advantage of the extended temperature range of damping

provided by combinations similar to those described here.

3. POLYSULFONES - SOLUTION BLENDING

Preliminary studies of solution mixing two polysulfones,

P-1800 and 200P, demonstrate that such materials are inherently

incompatible. This result arises, even though the two polymers

have similar structures, because there are no strongly inter-

acting chemical groups in either system.

In Figure 126 loss tangent data for two blends indicate

two distinct loss maxima. The 10/90 mixture was prepared by

mixing solutions of each polymer in methylene chloride. When

mixed the two polymers immediately precipitate from solution.

If the two are mixed in a better solvent, DMF, (as in the case

of the 25/75 mixture) and then precipitated by addition of

water, somewhat better mixing is achieved. This is evident

in the slight shift of individual Tg loss peaks so that each

is closer in temperature.

Additional experiments on mixing by precipitating very

small droplets of polysulfone blends from solution may lead to

better results than those indicated here. Further work on this

will be considered in future studies.
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SECTION VII

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions in summary form are drawn from

the information obtained in the program:

(1) The Tg values of polymers in a particular class are

changed significantly by structural modification;

relaxations below Tg are also affected.

(2) Peak damping intensity and breadth of the damping
peak temperature range are not affected greatly

by chain structure modifications.

(3) Crosslinking reduces peak damping, broadens the

damping peak temperature range, and usually makes

the material more brittle.

(4) Fillers modify the damping intensity at Tg and

below Tg; the exact processing cond,.tions for

introducing a filler are important in determining

the extent of modification.

(5) Platelet graphite in combination with a nominal

amount of carbon black functions as a synergistic

filler system for improving the damping performance

of the rigid polymers of interest in this project.

This filler system broadens the peak damping

temperature range and appreciably increases

damping in the glassy state; the glassy state

Young's and loss moduli are also increased.

(6) Certain of the polyimides and polysulfones studied

have a wide temperature span between Tg and the

TGA decomposition point Td. This indicates that

these polymers probably are the best candidates

for damping applications where superior thermal

stability is required. In terms of damping

property stability and retention polysulfones are
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superior to polyimides when exposed for long

times in air at 300 0 C. The overall thermal

stability of these materials in a constrained

layer damping system will be improved because
of the exclusion of oxygen.

(7) Altering the damping temperature range of a

given high temperature polymer or polymer

formulation can be achieved by blending a
thermally stable nonvolatile plasticizer into

the polymer. By this means a single polymer

can be formulated to damp effectively at various
temperatures other than the normal Tg range.

(8) With judicious use of additives (fillers and

plasticizers) the properties of a given polymer
including TgV storage modulus, and loss modulus

can be adjusted to optimize values required for
a specialized high temperature damping application.

(9) Broad damping range materials can be prepared by

polyblending two or more polyimides with similar

chain structures. The mixtures will have an

effective damping range within the span between

the T 's of the original polymers. The peak

damping intensity of the blend is similar to that
of each of the component polymers, while glassy

state T<Tg damping is improved for the mixture.

Each mixture has a broader Tg range than the
original polymers.

(10) A number of polymers and polymer formulations

have been identified that have the potential for

effective vibration damping within the temperature

range 300*F (149*C) to 700OF (3710C). While a

specific material might be effective in applications

over a limited temperature .'ange, a broad temperature

range might be covered by using more than one material
in a layered damping treatment.
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Further work on high temperature damping polymers is

recommended in the following areas:

(1) Procedures for applying candidate damping polymers

to typical surfaces for damping treatment should be

studied thoroughly. This study should include

bonding and adhesion of the resin, preparation

of surfaces, and application techniques.

(2) Methods for minimizing resin thermal expansion

and contraction and possible debonding that might

result should be considered in detail. These

might include polymer thickness effects, geometry

of damping configuration, incorporation of negative

coefficient of thermal expansion fillers into the

polymer, or integrally incorporating the polymer

into the structure.

(3) Long term thermal and thermo-oxidative stability

of candidate polymers should be evaluated in a

constrained layer configuration or integral

damping configurations where oxygen is not in

contact with the polymer.

(4) Suitable aircraft engine structural components

in need of damping treatment should be tested

with polymeric treatments of the type considered

in this program. Only by carrying out such

tests will the potential utility of these

materials be determined.
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APPENDIX A

CRITICAL EVALUATION OF THE DMA
MEASUREMENT TECHNIQUE

1. TEMPERATURE CALIBRATION OF THE 981 DMA INSTRUMENT

A thorough temperature calibration of the DMA was carried

out over a broad temperature range to verify the exactness of

the temperatures recorded for viscoelastic property measurements.

To do this several samples of different materials with known

melting/glass transition temperatures were tested cn the DMA.

The results are listed in Table A-1 and plotted in Figure A-1.

It is apparent that excellent agreement between actual and

recorded temperatures is achieved using the UDRI technique for

operating DMA.

The thorough calibration procedure suggested here normally

is supplemented by a shortened procedure where a single
reference standard or two standards are tested every few days.

to verify the recorded instrument temperature scale. In pre-
vious experiments this has been determined to be sufficient

to maintain accurate temperature readings in each viscoelastic

miterial test. The linearity of the calibration is verified
bl, the data in Table A-1 and Figure A-I.

2. COMPARISON OF DMA DATA WITH THOSE FROM OTHER INSTRUMENTS

When the temperature calibration procedure described above
is used in conjunction with a heating rate of 2*C per minute,

the DMA sample temperatures exactly match those read from the

instrument recorder. This has been verified by direct measure-

ments ot sample temperatures and by comparing DMA data with those

taken by other dynamic mechanical instruments.

In Figures A-2 through A-4 are examples of data for

three polymers ,ihere UDRI DMA data are compared on nomograph

plots with comparable data from the vibrating beam and Rheo-

vibron instruments. In each case, Butyl 268, Fluorosilicone

LS-63, and polymethylmethacrylate, the agreement is quite good.
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TABLE A-I

DMA CALIBRATION TEMPERATURE VA LUES

Measured Theoretical
Temperature Temperature

Sample (.C) ( 0C) Difference

Water -1 0 1

PMMA 114 113 1

Indium 159 157 2

Tin 233 232 1

Lead 328 327 1

Zinc 420 419 1
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APPENDIX B

EFFECT OF STRAIN AMPLITUDE ON DYNAMIC
MECHANICAL PROPERTIES

The viscoelastic data generated during this program using

the DMA test were determined for small amplitude oscillations

as shown in the schematic diagram of Figure B-1. Typical strain

amplitudes for DMA are on the order of 0.002 in/in or 0.2%.

This deformation is considered to be well within the linear

viscoelastic range. This assumption was checked by running

tests on selected samples at various strain amplitudes.

The first series of tests conducted to confirm that the
DMA measurements reported for this project are indeed well

within the linear viscoelastic range were carried out with

polymethylmethacrylate (PMMA), a typical glassy (amorphous)

polymer, with a Tg value of 120*C. This was the material

selected for the study because of its ease of characterization

(relatively low Tg value). The dynamic mechanical properties,

Young's Modulus, loss modulus, and loss factor (loss tangent)

were measured by DMA at various oscillation amplitudes ranging

from 0.1 mm to 1 mm. These data are plotted together in

Figures B-2 to B-5.

Each set of data is identical indicating that within this
deformation range the properties of a typical amorphous polymer

are independent of strain magnitude. As a matter of practice

all of the measurements for this project have been taken at

strain amplitudes of 0.1 to 0.2 mm. The strains involved are

of the order 0.1%, a very small value. In order to insure that

nonlinearities are not present in the case of filled polymers

of interest, similar measurements were performed on a typical

filled polymer formulation.

Butyl 1066 polyisobutylene filled with 68 phr platelet
graphite and 2.5 phr carbon black and lightly crosslinked was

studied by DMA at various amplitudes ranging from 0.1 mm to

0.5 mm. Again this material was selected because its Tg value
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SAMPLE OEFORMATION DMA

,,,/

Figure B-i. Schematic of Sample Deformation Geometry Used to
Determine Strain Magnitude for a DMA Test.
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~Figure B-2. DMA Data for Polymethylmethacrylate Taken at Various,Strain Amplitudes 0.1 to 0.5 mm, Storage and Loss

Moduli.
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Figure B-3. DMA Data for Polymethylmethaerylate Taken at Various
Strain Amplitudes 0.1 to 0.5 mm, Storage Modulus

and Loss Tangent.
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Figure B-4. DMA Data for Polymethylmethacrylate Taken at Various

Strain Amplitudes 0.6 to 1.0 mm, Storage and Loss
Moduli.
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is low and repetitive DMA measurements for it could be made in
a shorter time than for polymers with high Tg values. The data
of Figures B-6 and B-7 demonstrate that within experimental
error the DMA curves are similar for the filled polymer at
different amplitudes.

Additional DMA data on a filled glassy polymer were taken
for PMMA containing 33% by volume of platelet graphite and 1.5%
by weight carbon black. These data shown in Figures B-8 and B-9
are identical at oscillating amplitudes up to 0.3 mm.

1-3
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691 osc. amp.=0.1 700 osc. amp.=0.4
692 osc. amp.=0.2 710 osc. amp.=0.5 96 612 61 ?00 1,0

699 osc. amp.=0.3 0 X 0 0

0

BUTYL 1066 100 PHR; 6894 GRAPHITE 68 PHR, CARBON BLACK 2.5 PHR;
STERIC ACID 1 PHR; ZnO 5 PHR; SP1055 3 PHR

o Milled, Cured @ 320*F for 20 minutes
14

" o
&U

"r.

.. 0 -0O 00 40.00 6b.0 li0."0 si.00 aim.*@ 240.006 A600 3iv of
I0WERtAIURE (CI

"Figure B-6. Graphite Filled Butyl 1066 DMA Storage Modulus Data Taken at
Various Amplitude Levels.

691 osc. amp.--0.1 700 osc. amp.=0.4
692 osc. amp.=0.2 710 osc. amp.=0.5
699 osc. amp.=0.3

BUTYL 1066 100 PHR; 6894 GRAPHITE 68 PHR; 61, 622 6iS 700 71o

- CARBON BLACK 2.5 PHR; STERIC ACID 1 PHR; LOSS IANCENI 0 x + 0 *

ZnO 5 PHR; SPI055 3 PHR
Milled, Cured @ 320OF for 20 minutes

z

z2 U2

0

•: Figure B-7. Graphite Filled Butyl 1066 DMA Loss Tangent Data Taken at

S~Various Amplitude Levels.
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: O.A. = 0.2 (716) Or15 N6) NU

SO.A. = 0.3 (717)
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Figure B-8. Graphite Filled Polymethylmethacrylate DNA Storage Modulus
Data Taken at Various Amplitude Levels.
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Figure B-9. Graphite Filled Polymethylmethacrylate DMA Loss Tangent
Data Taken at Various Amplitude Levels.

-4 134



APPENDIX C

TABULAR COMPILATION OF DMA DYNAMIC MECHANICAL DATA
FOR HIGH TEMPERATURE POLYMERS

DMA tabular data for the individual polymers of 'fable 6

are presented on the following pages in abbreviated form.

"The original data lists were edited using an algorithm that

proceeds as follows. Beginning at low temperatures in the

glassy state the first storage modulus value Ei is multiplied

by 0.9, thus

Testi = Ei x 0.9

The following comparison is then carried out:

Ei+l < Testi

if not, the comparison is continued until

Ei+n < Ei x 0.9

Then Ei x 0.9 is printed out, and Testi is recalculated so that

Testi(new) = Ei x 0.9

If at any time Ei+n < Testi, Ei+n is printed out, i is

reset and the process is continued as above.
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9/8/62
-- ' -• •RUN3z32

i. •

(L/T RATIC = 13. 4,75
SAMFLE DI MENE : OrtsI.-H=: .ICC WIDTH=O 03•o30 THIC=O O01110 .SC AIP= 05

POINT BCI "INT V-LUEE

- - OCC FRE' AMP ING MODULL3S "- UBS. TA.N.. L , OSS I''.C

I- Z2,E-'3 Z 131E"02 0 6=,E-'0 0. 33QE+ IC' 0 Z01E-01 0 "l1E+O8
-0 1c-OE--EC3 0. 127E+02 0. 586E+01 0. 318E -IC 0 ISOE-0! 0 572E+08-'I ! ° -- - --

I. ý'- 0 ;EC•-2 0. 124E+02 0 426E+0! 0 303E+10 0 137E-01 0. 115E+06
I-D C)c .- C- -.• 2 0 121E+02 0 337E+01 0 2e9E+10 0. 113E-01 0 32-8E+02
"-0 4"00' E"- 120E+02 0. 2"•LE+O 2 21E+ 10 0. 909E-02 0. 2 56E+08
-0. 200E-CZ ). 1:-OE+02 0. lqE+Oi 0 280E+10 0. 680E-02 0. 1QOE+08

0. 000E-K 0. 11-E+02 0 147E+01 0. 271E-10 0 525E-02 0. 143E+02
0 20•0•E" -C,-Z 0. 117E-02 0 122E+01 0. 26bE+10 0.445E-02 0 118E+08
0 400E-C-2 0 llbE+02 0. 113E+01 0. -%63E -10 0. 416E-02 0 109E-02
iD. 0 QE--2 0 115E+02 0 IlOE+01 0 259E-10, 0. 410E-02 0. 106E+0B
ii e000-C 0. 114E+02 0 106E+01 0 253E+10 0. 405E-02 0 102E+OS
oi0 lC0E•-O 0. 114E+02 0 9qOE+00 0. 25iE+10 0. 381E-02 0 957E+07
0 120E-02 0 112E+02 0 OOE+00 0 24eE+10 0.353E-02 0. 869E-07
I0. 140E-C3 0. 112E+02 0 910E+00 0. 242E+10 0. 362E-02 0 978E+07
0. 160E-C'3 0. I11E+02 0 113E+01 0 237E+10 0. 460E-02 0. 109E+08
-0 tEOE÷,2 0 107E+02 0. 744E+O1 0. 220E+10 0. 324E-01 0. 714E+08

0 1E4Eý-C,3 0. 1OIE+02 0 131E+02 0. 198E+10 0. 629E-01 0 125E+09
iD 188E+02 0. 929E+01 0. 282E+02 0. 164E+10 0. 162E+00 0. 266E+Oc

190 lOE-02 0. 865=+01 0. 415E+02 0. 141E+10 0 275E+00 0. 386E+09
0 1 2-E03 0 751E+01 0. 605E+02 0. 103E+10 0, 532E+00 0. 547E+07
0 !:,4E-C-3 0 598E+01 '. 808E+02 Q. 60bE+Oi 0 112E-01 0. 6 79E+0?
_Z0 1,E• 0 503-,01 0.-781E+02 0 39-'E+0 0. 153E+01 0 60OE+Oc
i A- E•-C2 0 468E+01 0 512E+02 0. 323E+00 0. .11E+01 0. 374E+09

1i
II

I-
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.i-UN3. 5

I - " 
-SAMVPLE ht= :T1NENBS.~

POINT B'f ;CINT vALVES

POR 7mp CC FREG CAMPING MODULUS LCSS TANG LOSS MODL-0 10E-03 0,234E+02 0. 295E+0. 0.331E÷1o 0.2'67E-01 3.384E÷08-0. 1 OOE03 0,229E+02 0. 293E÷02 0. 317E÷1O 0.276E-01 0.876E+08-0.,800E+02 0. 223E+02 0.230E+02 0.299E*10 0.230E-01 0.68E+o08-0.600E+02 0.219E+O2 0.178E+02 0.268EE+0 0.184E-01 0.,531E+08-0. 40CE÷O 0.215E÷02 0.150E÷02 0. 2•78Eio 0,162E-01 0.449E+08-0,200E+Oz 0.213E02 0., 130E+O2 0.273E+l0 0.143E-01 0,389E508O-O.O+00O0 0.210E+02 0.1I15E+02 0.264E+10 0.130E-01 0,344E+080. 200E02 0.208E+02 0. 100E02 0.259E+10 0. 115E-01 0. 299E+08
0),400E÷02 0.204E+02 01900E+01 0,250E÷10 0. 10SE-01 0. 269F+08
0. 600E+02 0.202E02 0.900E+01 0.245E+÷0 0. 10E-oi 0.269E+O8

0.800E+02 0.199E402 0825E+01 0.238E510 0. 103E-01 0. 2a6E+080. 100E-i03 0.198E+02 0.850E501 0.236E-10 0. 108E-01 0.,254E5080.120E-03 0,19Pc'02 O. OOE+O1 0. 235Ei0. 102E-01 0.239E+0o0.140E&03 0.197E+02 0.875E+o1 0.233.E10 0,112E-01 0.261E+080. O20E+03 0,196E+02 0.850E+0I 0. 230E+0 0.110E-01 0.253E+080. 2OE*03 0. 195E502 0. 875E+01 0.228E÷I0 0. 5-01 0. O61E-+.080.200E*03 0. 193E+02 0.103E+02 0. 224E+io 0. 136E-0: 0. 306E+080.,220E+03 0. 185%E02 0. 248E÷02 0.205E÷10 0.360E-01 0. 737E+oe0.224E-03 0.175E+02 0.420E+02 0.182E+10 0.684E-01 0.125E5090.)28E*,03 0. 15554.02 0.740E+02 0.143E+10 0. 1 3.+00 0. 219E+090. 230E.03 0. 142E+02 0.940E+02 0.119E÷10 0,232i÷00 0. 276E+090, 232E+e.03 0. 126E+02 0. 101E÷03 0. 931E+09 0.315E÷00 0.294E+090. '23PE03 0. 106c.02 0.123E+03 0. 646E+09 0.544E+00 0. 352E+090,236E÷03 0.757E+0o 0.958E+02 0.313E+09 0.828E+00 0.259E+090.238E+03 0.516E+01 0.653E+02 0.125E+09 0121E+O5 0.152E+090.240E+03 0.346E+0: 0.25SE+02 0 3595E08 0.106E÷01 0.312E50e
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9/7/82
RUN 44

ASTREL ZbO

(L/T RATIO = 18.676)
SAMPLE DIMENSIONS

LENGTH=C 019C50 WIDTH=0. 012700 THICK=0. 001020 OSC AMP=O 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG :AMPING MODULUS LOSS TANG LOSS MODL
0.200E+02 0.713E+01 0.231E+01 0. 1S4E+10 0. 113E-01 0.208E*08
"0.400E+02 0,703E+01 0.236E+O1 0. 173E+10 0. 116E-01 0.211E+08
0.6OOE+02 0.694E+01 0. 230E+01 0. 173E+10 0. 1ISE-Ol 0.205E+08
0.800E+02 0.685E+01 0,220E+01 0. 168E+10 0. I16E-01 0. 195E+08
"0. 100E+03 0.685E+01 0.,206E+01 0. 168E+10 0. 109E-01 0. 183E+08
0. 120E+03 0.676E+01 0. 187E+01 0. 163E+10 0. IOIE-OI 0. 165E+08
0. 140E+03 0.676E+01 0. 169E+O1 0. 163E+10 0.917E-02 0. 149E+08
0.,160E-03 0,676E+01 0. 152E+01 0,163E+10 0,825E-02 0. 134E+08
0. 180E+03 0.668E+01 0. 141E+01 0. 159E+10 0.784E-02 0. 124E+08
0.200E503 0.668E+01 0. 135E+01 0. 159E+10 0.750E-02 0. 119E+08
0.220E+03 0.657E+01 0. 129E+01 0. 153E+10 0 741E-02 0. 113E+08
0.240E+03 0.657E+01 0 139E+01 0. 153E+10 0.799E-02 0. 122E+08
0.260E+03 0. 657E+01 0. 162E+01 0. 153E+10 0.931E-02 0. 142E+08
0.280E*03 0 648E+01 0.331E+01 0,148E+10 0. 195E-01 0.289E+08
0 300E+C3 0.607E+01 0. 336E+02 0,127E+10 0.226E+00 0.286E+09
0.302E+03 0.57SE+01 0.410E+02 0. 112E+10 0.304E+00 0.342E+09
0.304E+03 0.548E+01 0. 475E+02 0.985E+09 0.392E+00 0.386E+09
0 305E+03 0. 519E+01 0.498E+02 0.857E+09 0.458E+00 0.393E+09
0.310E-03 0.366E+01 0.370E+02 0.299E+09 0. 685E+00 0.205E+09
0.312E+03 0,307E+01 0. 232E+02 0.136E+09 0.610E+00 0.830E+08
Q0.314E+03 0.269E+01 0. 129E+02 0.457E+08 0.442E+00 0.202E+08

-!33
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i 7119111
/19/3

RUN7677

'ýu/T RA-To = 12 4 51
SAMPLE DIMENS: ONS

LEN'TH= :,1200 WIDTH=O. 01 1;0 THICK=O. 00102C CSC AMP=O. 10

POINT BY POINT VALUES

TIM OP TrF OCC FREG DAMPING MODULUS LOSS TAN, LOSS MODL
-O 115E-03 0. 150E_02 0. 185E+02 0.435E+I0 0.204E-C0 0.228E+08-i'. 500E--02 0,143E+02 0.720E+01 0 392E-I0 0.953E-02 0 3"3E+0e

-o 3G0E-C2 0. 141E+02 0.770E+01 0. 364E-I0 0 958E-02 0 318E+08
-0. 100E-'2 0. 140E+02 0. 800E+0I 0. 377E-4I1 0. 102E-01 0. 382E+02

0. IOE•-:2 0. 138E+02 C.870E+01 0.367E+10 0. 113E-01 0. 415E+08
0 300E-02 0. 137E-02 0.930E+01 0. 3c0E+1O 0. 123E-0! 0,444E+08
0 500E+÷'2 0. 135E+02 0 106E+02 0.351E+10 0 144E-01 0. 505E+08
0 7,00E•• 0. 132-E+02 0. 106E+02 0, 335E+10 0 150E-01 0 504E+O8
0. 60E•-2 0. 100E+02 0. 117E+02 0. IBE÷IO 0. 288E-01 0. 541E+08
0. l1OE.-03 0, 12E9+02 0. 128E+02 0. 317E+10 0. 192E-01 0. bO8E+08
0 130E-03 0. 127E+02 0. 141E+02 0.307E+I0 0.219E-01 0 672E+02
0. 150E-C3 0. 124E+02 0. 155E+02 0. 2Q5E+I0 0., 249E-01 0 725E+08
0 170E+03 0. 122E+02 0. 168E+02 0 283E+10 0. 2SOE-01 0 795E+08
0. 190E0-2 0. 119E+02 0. 175E+02 0 272E+i0 0. 304E-01 0 826E+08
0 2i0E-03 0. 117E+02 0. 178E+02 0.260E+10 0.322E-01 0.339E+02
0 230EC3 0. 114E+02 0. 173E+02 0.248E+10 0 32SE-01 0.814E+08
0. 250E-.K3 0. 112E+02 0. 161E+02 0. 236E+10 0 320E-01 0. 755E+08
0. 270E-,'02 0. 109E-02 0. 148E+(2 0. 224E+10 0.309E-01. 0 693E+08
0.2Q0E-'--3 0. 106E+02 '). 141E+02 0.210E+10 0. 313E-0i 0 b•8E+08
0 310E-03 0. 960E+01 0.227E+02 0. 179E+10 0 5S6E-0! 0. 1O5E+OQ
0 315E+-3K 0.930E+01 0. 324E+02 0. 100E+. 0 929E-01 0. 149E+09
0 320E+3 0. 855E+01 0.465E+02 0. 133E+!0 0. 15SE+00 0 21OE+09
0..325E÷C'3 0.1756E+01 0.623E+02 0. 102E+1c- 0,270E+00 0.274E+09
o 0EE+-.,2 0 640E+01 0.673E+02 0., 603E+09 0. 407E-00 0 282E+09
0 335E E 3 0. 498Ei-01 0 550E+02 0.,372E+09 0 550E+00 0.204E+09
0 3,0E-•CZ 0. 375E+01 0.340E+02 -. 156E+09 0. 600E+0C 0. 947E+08
0 345E--73 0. 297E+01 0 137E+02 0 53-E+08 0. 385E+00 0. 207E+08
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[] tRUN 78

SAMPILE' D !MENS :nCNS
ý C t -"2 5 0 f: s c A m ~ . 1

POINT BY PC.TNT VALUES

TIM CR 7MP QCCC FREQ DAMPING MCDULUS LOSS TANG LOSS MCDL
-0. 110e-03 0. 243E+02 0.5~25E+02 Q1. .41E-10 0,~220E-01 0., 32E.08
-0., 90OE-+C' 0. 236E+02 0. 6S0E+02 0. 22-,,E+ 10 0. 303E-0 1. 0. 6aE+0S
-0. 700E+02 0. 228E+02 0.8S35E+02 0. 212E+10 0. 39SE-OI. 0. 844E+08
-0. 500E+02 0. 222E+02 0. 698E+02 0. 201E+10 0. 351E-01 0. 705E+08
-0. 300E+02 0. 217E+02 0. 513E+02 0. 192E+10 0. 270E-01 0. 5182+08
-0. 100E+02 0. 214E+02 0. 4392E.02 0. 186E+10 0. 2382-01 0. 4432+08
0. 100E+02 0. 210E+02 0. 415E+02 0. 179E+10 0. 233E-01 0. 419E+08
0. 300E+02 0. 206E+02 0. 417E+02 0. 173E+10 0..244E-01 0. 4202+08
0. 500E+02 0. 205E+02 0. 4426E+02 0. 171E+10 0. 251E-01 0. 4429E+08
0. 700E+02' 0. 203E+02 0. 440E+02 0. 167E+10 0. 265E-01 0. 443E+08

r0. 900E+0*2 0. 201E+02 0. 450E+02 0. 164E.10 0. 276E-01 0. 453E+08
0. 110E+03 0. 198E+02 0. 440E+02 0. 1592.10 0. 2782-01 0. 443E+08
0. 130E+03 0. 195S+02 0. 440E+02 0. 154E+1.0 0. 287E-01 0. 443E+08
0. 150E.03 0. 193E4.02 0. 440E+02 0. 11+0 0 920 .443E.08
0. 170E+03 0. 191E+02 0. 438E+02 0. 1482+10 0. 2982-01 0. 4412.06
0. 190E.03 0. 187E+02 0.,412E+02 0. 142E+10 0. 292E-01. 0. 4142+08
0. 210E+03 0. 183E+02 0. 390E+02 '0. 136E+10 0. 289E-01 0. 39022+0
0. 230E+03 0. 176E+02 0. 360E+02 0. 125E+1.0 0. 288E-01 0. 361E+08
0. 2510E+03 0. 1682.02 0. 430E+02 0. 114E+10 0. 3782-01 0. 430E+08
0. 260E.03 0. 1592.02 0. 715E+02 0. 1002+10 0. 710E-01. 0. 714E+08
0. 265E.03 0. 143E+02 0. 761E+02 0. 818E+09 0.,923E-01 0. 755E+08
0. 270E+03 0. 118E+02 0. 807E+02 0. 549E+09 0.,144E.00 0. 789E+08
0. 2752.03 0. 850E+01 0. 8532.02 0. 273E+09 0. 293E'.O0 0. 799E+08
0. *2802O+03 0. 570E+01 0. 899E4.02 0. 109E+-09 0. 686E.00 0. 746E+08
0. 263E-03 0. 400E+01 0. 355E+021 0. 407E+08 0. 550E+00 0. 224E+08
0. 290E+03 0. 350E+01 0, 120E+02 0. 2532.08 0.,243E+00 0. 614E+07

1.40



9/7/82
RUN356

DUPONT IAPTON

(L/T RATIO = O. 11
SAMPLE DIMENSIONS

LENGTH=O, 0Co.50 WIDTH=O. OO0GO9 THICK=0. 010400 OSC AMP=O. 05

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0 iCE'-02 0. 320E+02 0. 458E+03 0. 124E+10 0. 221E+00 O. 275E+0O

0. 300E+02 0. 317E+02 0. 473E+03 0. 122E+I0 O. 233E+00 0, 284E+09
0. 500E-02 0. 312E+02 0. 538E+03 :. 118E+10 0. 274E+00 0. 323E+09
0. 700E+02 0. 306E+02 .0620E+03 0. 113E+10 0. 328E+00 0. 372E+09
0. 900E-",02 0. 299E+02 0 700E+03 0. 108E+10 0. 388E+00 0. 420E+09
0. 110E+C-3 0. 293E+02 0. 825E+03 0. 104E+10 0. 477E+00 0. 495E+09
0. 130E+03 0. 286E+02 0. 945E+03 0. 990E+09 0. 572E+00 0. 567E+09
0 150E+C3 0 2-80E+02 0. 945E+03 0. 946E+09 0. 599E+00 0. 566E+09
O. 170E+03 0. 274E+02 0. 798E+03 0. 905E+09 0. 528E+00 0. 478E+09
0 l0E+03 0. 270E+02 0. 625E+03 0. 878E+09 0. 42'6E+00 0. 374E+09
0. 210E+CG3 0. 264E+02 0. 570E+03 0. 841E+09 0. 406E+00 0. 341E+09
0. 230E+C3 0. 259E+02 0. 450E+03 O. BOSE+09 0. 333E+00 0. 269E+09
,O. 250E+'3 0. 253E+02 0. 380E+03 0. 769E-09 0. 2-6E+00 0. 227E+09

. 270E+03 0. 246E+02 0. 338E+03 0. 733E+09 0. 275E+00 O. 202E+09
0 2c0E+03 0. 240E+02 0. 300E+03 0. 69E+09 0. 257E+00 0. 179E+09
0. 310E-,03 0.234E+02 0. 278E+03 0. 662E+09 0.251E+00 0. 166E+09
0. 330E-C3 0 227E+02 0. 263E+03 0, 622E+09 0. 252E+00 0 157E+09
0. 350E+03 0. 218E+02 0. 260E+03 0. 572E+0Q 0. 2-71E+00 0. 155E+09
0. 36SE-t-0" 0. 207E+02 0. 268E+03 0. 514E+09 0. 310E+00 0. 159E+09
0. 3S2E-03 0. 195E+02 0. 265E+03 0. 453E+09 0. 347E+00 0. 157E+09
0-. 39E+03 O. 164E+02 0. 246E+03 0. 403E+09 0. 365E+00 0. 147E+0Q
-. 412E+C3 0. 173E+02 0. 225E+03 0. 359E+0 9  0 371Ef00 0. 133E+09

141

4 i

!i.1



9/7/82
RUN417

H-RESIN IHR@13CC 1HR@150C 1. 5HR@180C 1. 5HR@220C 220-270C OVERNIGHT

(L/T RATTIO 6. 755)

SAMPLE DIMENSIONS
LNGH=- ,:c05o WIDTH=0 012C00 THICK=O 000940 OSC AMP=O 05

POINT BY POINT VALUES

TIM CR -mP OCC FREG LAMPING MODULUS LOSS TANG LOSS MODL
3. 100E+02 0. 195E+02 0.0.273E-01 0.465E+02

0. 200E+C2 0. 193E+02 0.220E+02 0. 166E+10 0.294E-01 0.487E+02
0O. 500E+02 0. 192E+02 0.233E+02 0. 164E+10 0.313E-01 0.514E+08
13.-00E+C2 0,193E+02 0.250E+02 0. 166E+10 0.333E-01 0. 553E+02
0.900E+-02 0. 192E+02 0.258E+02 0. 164E+10 0.347E-01 0.570E408
0. 11OE-03 0. 191E+02 0.263E+02 0. 162E+10 0.358E-01 0. 581E+08
0.130E+03 0.190E+02 0.2eE+02 0. 161E+10 0.368E-01 0.592E+08
"0 150E+03 0. 189E+02 0.265E+02 0. 159E+10 0.368E-01 0. 586E+O0
0 70E+03 0. 187E+02 0.2555E+02 0. 156E+10 0.360E-01 0 564E+080 !0E•-C3 0. 1S6E+02 0 248E+02 0. 154E+10 0.355E-01 0. 547E+08

0 2i0E-,:3 0. 185E+02 0.240E+02 0. 152E+10 0 349E-01 0. 530E+08
3 230E+02 0. 183E+02 0 230E+02 0. 149E+10 0.342E-01 0. 508E+09

0 22,0E -03 0. 181E+02 0.228E+02 0. 146E+10 0.345E-01 0. 502E+08
l 27 0E+0.3 0. 176E+02 0. 250E+02 0. 139E+10 0.398E-01 0. 551E+08

0 2SeE-03 0. 166E+02 0.250E+02 0. 123E+I0 0.447E-01 0.550E+08
'D 292E+-33 0. 159E+02 0.235E+02 0. 110E+10 0.468E-01 0.516E+08

-70 29E-N03 0. 150E+02 0.213E+02 0 989E+09 0,470E-01 0.465E+O0
3 0 300E-03 0 141E+02 0. 185E+02 0,868E+09 0,465E-0I 0.403E+03

0 304E+03 0. 1303E+02 0,163E+02 0,739E+09 0.477E-01 0.352E+08
)0. 308E+C3 0. 121E+02 0. 138E+02 0.634E+09 0.468E-01 0. 296E+08
0. 310E+0 0. 115E+02 0.125E+02 0.570E+09 0.471E-01 0.268E+08
0.3?14E+03 0. 104E+02 0. 108E+02 0 459E+09 0.496E-01 0 228E+08
O. •16E+C03 0.963E+01 0. 100E+02 0.392E+09 0,535E-01 0.210E+08/ -..IS8E+03 0.891E+01 0.950E+01 0.333E+09 0. 593E-01 0.197E+08

320CE+C3 0 804E+01 0.825E+01 0.265E+09 0 633E-01 0 168E+08
0 E--3 0.715E+01 0.7"5E+01 0.204E+09 0 703E-01 0. 144E+08

2"2 324EIC3 0.651E-01 0.625E+01 0. 165E+09 0.731E-01 0. 120E+08

0 3•E+C3: 0 621E+01 0.550E+01 0. 147E+09 0 707E-01 0. 104E+08
0.330E+03 0. 591E+01 0. 525E+01 0. 131E+09 0.745E-01 0.974E+07
0. 350E-003 0.611E+01 0.450E+01 0. 142E+09 0.597E-01 0.246E+07-

-14

14



S•SAMPLE 4iE E : J

-E '' -=' . 42=-25' IT = ,- 1 T-'3:; i n •S M. 28 E-a

D- Z,= C=P N P ' ... E 2 -CaM2S0 -C
0 -" 92-C ,n43E+0• 21 20.=2E+03 -Z -icE-10 0. C26E-O"l -D 5 EOSE2cOC -C' 0. 3eEt0 IL4E0A 0 ' E 1 02S -1 0 5EoS-0. 41CE-'-2 0,.383E+02 0. 138E+03 0. 186E+10 0.23-E-01 0 '42.1E+Oe-0 -O.OOE-02 0.375E+02 0. 136E+03 0. 181E10 0,240E-01 0.436E+09

0•-0.00E-00 0.,369E+02 0. 134E+03 0. 187E+lO 0.245E-01 0.449E+0e, m-0 200E-rO2 0.3605-+02 0. 23E+03 0. 167E+10 0O252E-01 0.421E+080 CO. 0EO02 0.354E÷02 .123+3 0 6E1: ,5E0 .0EO0.00-C 0.46.0 124E+03 0.1•54E÷10 0.257E-01 0.397E+08S0.S00E-02 0.339E+02 0.129•E+03 O. 147E÷10 0.279E-01 0-4121E÷08S0 400E-C3 0.333E+02 0. 128E+03 0.142E÷10 0,253E-01 0.407E÷08O.14OOE-03 0.34aE÷02 0 1-T4E+03 O. 154E÷10 0.284E-01 0.3972E+08--- 0.800E-023 0.323E+02- 0. 159E÷03 0.134E+10 023-1 036+-0.lE0 017+3 .3E1 0.262E-01 0.340E+080 RO.0E-CZ 0.315E+02 0. 100E+03 0. 128E+10 0,288E-01 0.320E+080 TO.OE-02' 0. 3118E÷021 n23E÷03 0. 125E+10 0.2584E-01 0. 314E+0%3
0O. 2i2OE--C-3 0.3083E÷02 O. 9I5E÷03 0. 34L2E÷lO 0.2579E-01 0.315E+0e
0.240E+03 0.304E+02 0,990E+02 0.1190E+10 0.26E-01 0.316E+08S0 260+Or" 0.315E÷02 0. 107E+03 0.1148E+10 0.300E-01 0.3420E+080_.2-e E 00E3 0,315E÷02 0.143E+03 O.1 05E+10 0.450E-01 0.34E0+0aS•0.292E,-03 0.308•E+02 0.1968E+03 .1E0 .7E0 .2E20 0E0 024+2 .0E0 O. 26E+0O 0.259E-01 0.6515E08Si) .240OE+0'3- 0.2404E02 0.214E+03 O.731BE÷I0 0.919E-01 0.367E÷080 30.4•E-03 0.224E÷02 0.223E+03 0.640E+09 0.110E-00I 0.340E+08
0,3806E03 0.211E÷02 0.226E+03 0.570E+09 0.126E-"01 0.4"70E+080.3102E-03 0.190+02 0.2136E+03 0.4610E+09 O.,178E-00 0.743E+08•,0.32eE+03 0,180E÷02 0.2405E03 0.412E+09 0.7184E-001 0.'5E+08Si0.300E-3O'.; 04&'0÷O+0 0.245E+03 0.7366E09 0.210E-00 0.-"69E+02S0.316E-03 0.160E+02 0.250E+03 0.340E+09 0.242E+00 0.706E+0BSi0.:30eE-03 0.151E+02 0.245E+03 0.570E+09 0.1265E+00 0.7,/76E+08S. 0.310E-C3 0.141E÷02 0.240E+03 0.250E÷09 O.29-SE-O0 0.743E÷08S•032-3 0.131E+02 0.236E+03 0,215E-09 0.3394E+00 0. "7C'1E÷08-

S0 0324E-0-3 0. 1270E+02 0.245E+03a 0.3179E+09 0.399E+00 0 719E÷08__0. 326E-r3 0.111E+02 0. 226E+03 0.3524E+09 0.453E+00 0. 6782E÷080. 3 28 E -3 CS 0103E02 0.r_245E+03 0. 288E÷0• 0.525E+00 0). 74E+02-, 0.,330E-03 0.9251E+01 0.2l0E+03 0.103E+OP 0.629E+00 0.747E•080. "a3'E0 0.3eE+Oi O. 236E+03 0.9295E+09 0.735E+00 0.729E÷08
S••0.334E-ý:3 0.760=÷0l 0 219E+03 0.674E+08 0.8328E00 O'0 710E÷02336E•6 O.a 111E=+O0. O.50E÷03 0.555•E08 0 759E+00 O.4222E+03
0.•8C O. 575E+01 0 -B3 5E +02. O. 34E÷0e 0.526E+00 O.•T3BE÷Oc
0 3,4: 0. E- 0.95"5E-01 0 2685E+03 O. 103E+O=- O.616E+00 0.:•50E+08

ii; 0 346E-032 0.838qE+01 0.445E+02 O.4,69E+08 0577SE600/ 0. + 0E÷0•, 0. 34SE-33 0.74 13E÷0' 0!353E+02 0. 741E-CS0 O. B3E+O0 0. -"'E+07j 0. 350E-C'Z 0. 3",'5E+01. 0. -V'OE+03 0.1032E+06 0.759E+00) 0 42r•,E÷07

14



"/21 ."8

L4T 6TIo = .

SEk'7ri=. ::<Wc WIDT=.0.:,;:", THIcI=0. C, D'"'-', TSC HF=O. io

POINT BD DINT VALUES

T M ' CrC FREG AMPING ,`.0DULUS LOSS TAN@ -OSE, M1ODL
- 0-- 2' 40E+02 C: ,o2+O2 C. 2aEE+ 0 0. 1-5E-0 1 . 4Z6E+O4

-g .:.E 2. 397E+02 C q4E+02 0. 229E+IL 0. 141E-01 0. !C'7E+08
C -1E-02, `". 340E+02 0. 22lE+1Q 0. 136E-Oi 0. 2,3E+0o

-'. .E+02 . S0SE+02 0. 269E+10 0. 13BE-01 0. :72E+0-
---. 372E-02 1. 61E+02 0. 25E+10 0. 145E-01 0. 371E+0E

k-'. 369E÷02 0. E4E÷02 . 250E+10 0. 156E-01 0. 329E+÷02
0 360.E÷02 'D. z20E+02 0. 23SE+10 0. 176E-01 0. 419E+02

C 5 2 F- -6- 022 1C. ICOE+03 0. 227E+10 0. 200E-O1 0. 4.15E+08
.' ,E' . 346E+02 C. 1 ,'E+03 0. 222E+ 10 0. 224E-01 0. �€8E+0e

0 Z 1'. 41E+02 C,. I16E+03 0 213E÷10 0. 248E-01 0. 529E+08
-'. ':. C. -35E+02 . 1 10 E+03 0.206E+10 0. 262E-01 0. 541E+02

=- .320+02 0. 118GE+03 0. 200E+10 0. 268E-01 0. 535E+08
. 0- " 0 .C12E+03 0. 1I3E+10 0.Q265E-01 0. 5 IE+0B

,0- . 3lE02 0. 1CSEE+03 -. m72E+10 0.262E-01 0. 429E+02
.zE 315.L02 C. C!4E+03 0. i 22E+10 0. 261E-01 0. 474E+03

D- . 2'. C309E .2 0. 104E+03 0. 175E+10 0. 270E-01 0. 472E+09
:C3. =+3E+02 0.106E+03 '2'. 168E+10 0. 286E-0 0. 4E1+OO

0. 207E+02 1. 14E+031 0. 162E+10 0. 319E-01 0. 5162 E0
-D. 24CE+ - C 2". 0 E+02 '. 1.28E+03 0. 154E+10 0. 375E-01 0. 579E+08

-'9.2"E-2 C.280E+02 13 38E+03 C.. 143E+I0 0. 439E-01 0. 6"ZE+08
0. 2E0E-.E2 C. 265E+02 0. 144E+03 0. 128E+10 0. 510E-O1 0. 6:o2E+0S

5 E - Z 0. 249E+02 0. !4eE403 0. 13E+10 0. 592E-01 0. •7OE408
C..• C2. 225E+02 :. -52E+03 0. 101E+10 0. 682E-01 0. :F6E+0B

0,. •::E-,2 2' 221E+02 '. 155E+03 0. S89E+C09 0. 796E-01 0. 6=9E+03
C'. 25 E .C. 0. 15E+C02 '0. 169E+03 0. 690E+09 0. 11OE+00 0. 759E+08
Ct. o E-- Z. 0. 175E+02 0. i95E+03 0. 553E+09 0. 158E+00' 0. 873E'O8

, 5] . 59E÷02... 0.'.225E+03 0 455E+09 0.221E+00 0. L00+E09
U 44:- @ .. *.E.0 •.•24E03 0. 325E'-09 O. 337E+00 0.. :OE+0'
,7, - 0. 125E+02%: ". 2-0E+03 0.2' 27 E+0r, 0. 396E+00 0. : OE:+0,

, . 0. 114E+02 2.245E+03 0. 228E+09 0. 469E+00 0. 0I,7E+09
'D 3-E-:'C2E C. 9"0E+01 0 216E+03 0. 152E+09 0. 606E+00 0. P 9E+08

"0. '44E+01 ,. 160E+03 0 -0BE+O8 0. 717E+00 0,. -51E+08
C-. 3:.'E-C) •OOE+01 2. ,06E+03 0. 551+E08 0. 730E+00 0. C02E+02

5C. 3;5E-- C'. 520E+01 0. 670E+02 0. 386E+08 0. 6,14E+00 0. 27E2+0S0. 3;•CE•�2 0. 438E+01 C. 440E+02 0. 241E EO-c -0. 569E+00 0. 72+02

144



0/7/e82
C PUN397

~U2,1 :3

(L.JT RAT.C I3 094
3AmFLE ~~N~~

L=' 'H-, :-n-750 WIDTH=C 0.C-O THICr=C ,J,=!' CSC AM1P=O 05
4.

POINT 3'. PCINT VALUEE

l :Im CR -P CCC -FREQ G A, PING i:LS LS -AING LOSZ M

---. 1 7, E_7 0. 41;E+C2 0. -,'S5 E + 02 0. -T 80 E+ 1,0 0 146E-01 C.40CyE+02
-0 ICOE-CZ 0. 496E+02 0 715E+02 0 Z76E'-10 0 144E-01 0 3V8E+08

- - C--2 0 489E+02 0. 528E+02 0 2'17E-1O 0 112E-01 0. 2'9E+08
-0 6Q0E-C2 0.483=+02 0 473E+02 0. 261E+10 0 101E-01 0 263E+08

") -0 400E -C2 0. 478E+02 0 4qOE50 2  0 2.56E+10 0. 106E-01 0. 273E+08
-0 200+E02 0.472E+02 0. 543E+02 0 250E-10 0. 121E-01 0 302E+08

O 00 ,E0+00 0. 4 5E+02 0 630E+02 0. 243E+10 0 144E-01 0. 351E+08
(0 10,C E+C.Z 0 415 9 E+ 02 0.7,18E+02 0. 236E+ 10 0. 1-765-01 0 4i6E*08

0. 400E•-'2 0. 45:E+02 0.855E+02 0.2295+10 0.-208E-0 0./475408

0 0600E+C2 0. 442E+02 0. 978E+02 0. 219E+10 0.248E-01 0. 544E+08
-( C' SOOE'02 0. 433E+02 . 108E+03 0. 211E+10 0.286E-01 0. 602E+03

C0 COEC03 0.424E+02 0. 116E+03 0.201E+IO 0.321E-01 0 b45E+08
0 !ZOE+C3 0 412E+02 0,122E+03 O,!1IE+10 0.356E-01 0.679E+08
3. 140E-03 0, 399E+0 2  0. 123E+03 0. 178E+10 0.382E-01 0. 681E+08
S0 iOE•02 0. 389E+02 0 116E+03 O. 1705+10 0 3815-01 0. 646E+08

O. tSOEC3 0.38GE+02 0 104E+03 0. 162E+10 0.355E-01 0. 575E+08
C 0 200E-C3 0. 372E+02 0. 820E+02 0 155E-10 0 315E-01 0 489Ei-08

I0 220E•-C3 0.364E+02 0 723E+02 0,149E+1.: 0.270E-01 0 401E+08
Sr40E÷-C3 0. 356E+02 0. b13E+02 0, 142E+10 0.239E-01 0. 340E+08

D 0 cOE+03 0. 347E+02 0 565E+02 0. 135E+10 0 232E-01 0.314E+08
Ci60OE -03 0 337E+02 0. 573E+02 0. 127E+10 0.250E-01 0 318E+08
0. 310E -CQ 0. 322E+02 0 o63E+02 0. 116E+10 0.316E-01 0 36eE+08

' 314E+C2 0.305E+02 0 903E+02 0. 104E+l0 0 48E-01 0 445E+08
i 320E C2 0. 287E+02 C. 127E+03 0. P23E+0q 0 761E-01 0. 702E+09
0i 24EC3 0 272E+02 0 138E+03 0.8 24E+0 0 924E-01 0.761E+08
0. 329E - 0 0. 255E+02 0 174E+03 0. 741E+0, 0. 130E+00 0. %2E+08
i0 322Et: :3 0. 239E+02 0. 22E+03 0. o32E+09 0 199E+00 0 lZ6E-Oq
§0 734E-C3 0 22-4E+02 0 263E+03 0 55tE+0q 0 261E+00 0. 145E-0m

60 3E6 CZ: 0. 205E+C2 0 2:2E+03 0. 465E+0; 0.346E+00 0. 1'15E+O
i 0 323E-O2 0 182E+02 0 309E+03 0. 366E+00 0.461E+00 0. !69E+0c

0 340E+03 0 156E+02. 0.304E+03 0.267E+09 0. 620E+00 0. 166E*09
C 0 342E-03 0 127E+02 0.272E+03 0. 174E+00 0 842E+00 0 146E+09

00 344E+C3 0. 101E+02 0 2130-r03 O. !oSE+09 0. 103E+01 0. 112E+09
0 346E+02 0,771E+01 0. 145E+03 0. 601E+08 0 121E+01 0 726E+08c 0 348E-3 0 625E+01 0 913E+02 0.371E+08 0. 116E+0 0.429E+03
0.1350E+03 0.531E+01 0. 563E+02 0.249E+08 0.988E+00 0.246E+08
0.352E+03 0.465'E+01 0.353E+02 0.174E+08 0.809E+00 0.141E+08

ci 0 354E+03 0.421E+01 0 223E-02 0. 131E+08 0. 622'E00 0.813E+07
S0.356E-03 0.380E+01 0. 143E+02 0.93&E+07 0.489E+00 0. 458E+07

0 358E+03 0.351E+01 0.900E+oi 0.700E+07 0.362E+00 0 253E+07
i 0.360E+03 0.330E+01 0. 525E+01 0. 536E+07 0.239E+00 o. 128E+07

0.3EF+03 0.319E+01 0.275E+01 0.454E+07 0. 134E+00 0.610E+06
0.364E-03 0,310E+01 0. 125E+01 0.392E+07 0.645E-01 0.253E+06

i o 0.366E+03 0.300E+01 O. O00E+00 0.324E+07 O. O00E+00 O. OOOE+00

l d5



17/182
SVESPEL "RiEDUN376

r •.T R-Z3= 6.975)

=At'MPLE DIMENE:NS
._E TH=.', .•-,3C W4iDT-=C ,CC•7) THICK=C OC',•'q!0 C'C AMP=O C5

P POINT B 2'1NT r-, L UES

-'r :_R -' 0 C RC E AMIPING M C LL LOSS TAN.. L a - M0D
ZOE-C-, 2 0 + ,4QE+G+02 0 32;E-I 0 2070-01 : =73E,0.

-3,,- 22 02 C..258E-'02 30 30SE-1-3 0 234E-01 0 7`2E-03

0. 229E+C2 0r 253E+02 0 2•5E÷10 0 240E-01 3 T8S+CE
CDC MCE~ 0 225E+02 - 223E+02 Ci 285E+10 3 219E-01 0 _ 3 E - 3

-3 4COE-•'2 0 2Z0E+02 0. 193E+02 0 274E+10 0. 196E-01 0. 29E+02
-0 2-::COE- 0. 217E+02 0. 173E+02 3.266E+l1 0. 181E-01 C -3E+O3

S0 -DOOEEO+ 0 214E+02 3. lOE+02 0. 257E+10 0. 174E--0l 0. 4,3BE0S
C :200E +- 0.210E+02 -0. 153E+02 0 247E+10 0 172E-01 0.426E+08

C 40CE-C-7 0 -206E -021 150E+02 3 23SE+10 0 176E-01 0 419E+03
' OE-02 0 202E-02 0 150E+02 0 229E+10 . 1835-01 3 419E+0,
3( 0 ,-E+--C2 3 198E+02 0 135-E+02 0 2205E+1 0 171E-01 0.377E+08

t:' I)CEE-'ý. 2 0. 195E-02 0 1,23E+02 3l. 214E-10 0. 160E-01 0 342E+O8
20E E-'2 0 192E+02 C 108E+02 0. 207E+10 0. 145E-01 0. 300E+08

0. 140E.t-3 3 10 5-' 0 2  0. 950E+01 0. 2102+10 0 131E-O1 0. 265E-C8
itzOE+03 0. 187E+02 0 525E+01 3. 1•6E+O 0. 1315-01 0. 258E+09

0 IS'OE5-3 0. 183E+02 0 950E+01 0. 188E+10 0, 141E-O1 0.264E÷02
233-1CýO- -- 3. 17t3=+02 0 10O0E + 02 3 177E!-i-10 0. 157E-01 0 ~E0

0. -7- 0. 27E0
,C' 220 E - C2 0. 174E+02 0 975E+01 0.169E+10 0 16.4E-O 0. 21E+0`
1J :40E- 0. 170=+02 C 925E+01 0. 16!E+10 0. 159E-01 0. 257E+08

c 2m0E:33 0 166E+02 3.850E+01 0. 153E+10 0 154E-01 3. 236E+08
0D.Z•O•0. S 0 0E -. !44E+10 0 !5SE-01 01 28E- S

-O. :COE-':: 0 157E"02 S.,825E+01 0 137E+10 0 167E-01 0. 228E+08
( _0,,. 03E-,: 0. 152E+02 0 800+01 , :.2. +10 3 172E-01 -2 __E+0C

. E43E÷'-C2 0 147E+02 0 8OOE-01 0 125E+10 0 184E-01 0 220E+0E
S. --•E--. 0 141E-02 3 800E+01 0 110E+10 0.200E-Of 3 22OE+OS

0( 3EOE-C2 3. 136E+02 0 750E+01 0. 101E- 10 0 203E-01 0 2C6E+0S
.4OE-3 ,. N130E+02 0, 700E+01 .3. 27E+0) 0 206E-01 0 1 IE4'"

S20-0.2 0 1235-•O3 3 625E-01 0. s8zE+O0 0 236E-01 0. 170E+0E

'O :' E+':3 0. 116E+02 C, 03EE+01 0 733E+0 0  0 222E-01 1 _2E+0S
E -0 C--]3 0. 11iE+02 0 6C.OE+-01 . e63E+09 0. 244E-01 0 !-2E+0E

146C
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FLOU'PINATED BIPHENOL A

POINT 3.. PNT V-'

* TIM OR R P oCC PREG DAMPING MODULUS LOSS TANi LOSS MODL
-0. 120E-03 0. 301E÷02 0. 82SE+02 0. 282E+10 0. .26E-O1 0. 638E÷06
-0- 100E-01. O,293E+02 0.850E+02 0. 2•71E+10 0. 242E-0 0. 55E+0
-0. 800E-01 0, 2S-E+02 0.883E+02 0. 259E+10 0.262E-01 C. 6O0E+0S
-0. 600E+02 0.284E+02 0.945E+02 0.250E+10 0. 291E-01 0. 928E+02
-0,400E+02 0.275c-+02 0.110E+03 0.235E+10 0.,362E-01 0.849E+0O
-0.200E+402 0.273E+02 0,122E+03 0,231E+10 0.,407E-01 0.937E+08

0, 000E-CQ3 0.271E5*0 0.124E+03 0.229E+10 0,415E-01 0.951E+02
0.200E02 0.26tE+02 0.,118E+03 0,222E+10 0.410E-0l 0,912E+08
0.,400E+02 0. 260E02 0.116E+03 0,211E+10 0.422E-01 0.889E÷0S
0. 560E502 0.247E+02 0.990E+02 0.189E+10 0. 40*2E-01 0.761E÷0a
0.760E÷02 0.244E*02 0,843E+02 0. 184E+10 0.,355E-01 0.647E+08
0.960E+02 0.236E+02 0.860E+02 0,173E+10 0.382E-0C 0. 660E+08
0. 116E+03 0.236E+02 0.925E+02 0.173E+10 0.411E--01 0.710E+03
0. 136E+03 0,223E+02 0. 146E+03 0. 153E510 0.729E-01 O. 125E+09
0,140E+03 0.20S3+02 0.206E+03 0. 133E+10 0. 119E+00 0.158E+09
0. 142E-03 0. 195E+02 0.253E+03 0.1/17E+10 0. 165E+00 0.,193E+09
0. 144EC,3 0.176E-02 0.,314E+03 0.953E509 0. 250E+00 0.239E+09
0. 14 E-130 0.154E+02 0.368E+03 0.,721E+q0 0.386E÷00 0. 278~E÷0
0.148E-03 0.123E••2 0.3qoE+03 0.451E+09 0,644E-00 0.200E+09
0.150E503 0.850E+01 0.,317E+03 0.207E509 0 109E+01 0.225E-0
0, 152E+03 0.,488E÷01 0. 168E+03 0.552E+e08 0. 176E+O 0,9705+08
0. 1544E03 0.,350E+01 0.6485E+02 0. 192E+08 0. 1351E+01 0.251E+G8
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E /20/82

FPHilLi-S RYTON POLYPHENYLENE RUN357

(L/T RATIO = 0.625)
SAMPLE DIMENSIONS

LENGTH=Q. 00350 WIDTH=O. 000290 THICK=0. 010160 CSC AMP=0. 05

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0. 100E+02 0.,360E÷02 0,318E+02 0.499E+09 0. 122E-O1 0. 606E÷07
00,300E+02 0.358E+02 0.323E+02 0.494E*09 0.125E-01 0. 16$E+07
0.500E+02 0,354E+02 0,340E+02 0.483E+09 0.134E-01 0., 649E+07
0. 700E+02 0.346E+02 0.448E+02 0,461E+09 0.185E-01 0. 854E+07
0. 800E -0C2 6.321E+02 0.124E+03 0.397E+09 0.596E-01 0.237E+0e
0.840E+02 0.274E+02 0.350E+03 0.288E+09 0,232E+00 0,667E+08
0. 360E-"02 0.231E+02 0.457E+03 0.205E+09 0.423E+00 0. 866E+08
0. 880E+02 0 152E+02 0. 496E+03 0. 875E+08 0. 106E+01 0,92&E+08
0, 9 00E÷02 0.731E+01 0.231E+03 0,183E÷08 0.214E+01 0.392E.08
0.920E-#-02 0.,499E+01 0. 695E+02 0.726E÷07 0.139E+01 0. 101E+08S0.940E+02 0.390E+01 0.233E+02 0,351E+07 0.758E+00 0.246=+07

* 0,960E-02 0.310E+01 0.750E+01 0.135E+07 0.387E+00 0.5262E+06
0. 980E02 0.265E+01 0. 500E+O0 0, 347E+06 0.353E-01 0. 123E+05
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8/20/82
FLOURO-SULFIDE RUN354

(L/T RATIO = 5.474)
SAMPLE DIMENSIONS

LENGTH0.,0O06250 WIDTH=O.O09650 THICK=0.001160 OSC AMP=0.05

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL-0.120E-C3 0.305E+02 0.500E+02 0.282E+10 0.266E-01 0.752E+08
-0.100E+03 0.298E+02 0.593E+02 0,269E÷10 0.331E-01 0.891E+09-0. -O0EE02 0.292E+02 0.700E+02 0,258E.10 0,408E-01 . 105E+09-0.600E+02 0.287E÷02 0.788E+02 0.249E÷10 0.475E-01 0.118E+09-0.400E*02 0.282E+02 0.,778E+02 0.240E+10 0.486E-01 0.117E+09I -0. 200E÷02 0.278E+02 0.685E+02 0.233E+10 0.441E-01 0. 103E+090, OOOE÷00 0.273c+02 0.,565E+02 0.226E+10 0.375E-01 0.848E+080.200E.02 0.270E+02 0.465E+02 0.221E+10 0.315E-01 0.698E+080.400E+02 0.269E+02 0.400E+02 0.218E+10 0. 275E-01 0.600E.o00. 6OOE+02 0. 265E+02 0. 363E02 0. 213E+10 0.255E-01 0. 5a4E+080,800E+02 0,263E+02 0.,330E÷02 0.209E+10 0.237E-0i 0.495E+080,100E÷03 0.260E+02 0.340E÷02 0. '204E+10 0.250E-01 0.510E+080.o1 18E03 0.240E+02 0.865E+02 0.174Ee10 0,746E-01 0.130E+090.122E+03 0.215E+02 0.132E+03 0. 139E+10 O .142E+00 0.197E+090,124E+03 0.194E÷02 0. 155E+03 0,113E+10 0.204E+00 0.230E+090. 126E+03 0., 167E+02 0. 177E÷03 O. 832E-09 0. 314E+00 0, 262E+090,128E+03 0.133E÷02 0.199E+03 0.523E+09 0.555E+00 0.290E+090.130E+03 0.951E+01 0.220E+03 0,257E+09 0.121E+01 0.310E÷090,132E+03 0.663E+01 0. 101E+03 0.115E+09 0.114E+0! 0,131E+090.,134E+03 0.,484E+01 0.468E÷02 0.527E÷08 0.991E+00 0.522E+080.136E+03 0,386E+01 0.203E+02 0.268E+08 0.673E+00 0.,181E+00.-138E+03 0.315E+01 0.800E+01 0.116E+o0 0. 400E+00 0.463E+07I 0.140E+03 0.266E+01 0.250E+00 0.,293E+07 0..17jE-01 0.513E+05

,i
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PCLYS'JLFONE C=C

SAM~PL.E DMN:N
N&7=: C=35'O WIDTH=O..':, 0H" ~ = 3CY~ -ZA'P 5

POINT BY P;3I"4NT VALIJES

TIM, OR 7a 0CNC FREG ?'AMIP I NG m0DUL'LUS L C S ' AING7 LS S M. L

-0 IZOE-135 0. 1 I-'E.02 10. 163E+02 0,. '193E+10O 0.3 '19E-01 0. =:4E+CS
te, -0. !C'-OE-GS 0. 156E-..02 0.1~47E+02 0. i 66E-ý-10 0. 2-9E-0- .0. 5 5 4 E+ O'

-0. KOoE-32. 0.,154E+02 0, 1260E+'02 0. 1BOE*110 0. 270I O-01 -.. ES6E4-03.

-0. booE-0-0 0. 10,1E+02 0. 108E+O2- 0. 1773E+10 0. 2'36E-01 0. -, .eE+0*3
-0. ION(E-0m, 0. 1.49E4-02 0. 916E+01 0. 166E-10 0. 20SE-0i. 0. 3-5E+0-3
-0, 200E-;-C0 0. 145Efc+02 0.,764E+01 0. 1 5SE-110 0,.6~1E-01 0.2P7E+C'2

0. OO0E-~00 0. 142E+02 0. 62eE+O1 0. 152E*10 0.1554E-016 0,236E+02

0. 200E-02T 0. 140E+02 0. 542E+01 0. 148E4-1 0 0. i37E-01 0.T203E+08

0. -100E-0'-0 0. 133E+02 0, 4822s+01 0., 1.3E-10 0 120'E-01 0. !SlE-.CS
0.600E+-02 0.135E+02 0,.424E+0O1 0.138E+!.0 0.115E-0 O.i.9E-OP-

0.S00E-O0' 0. 133tE*O2 0,:400E+01. 0. 34E+iA.O 0.11 2rE-0 .~E
0. I00E+Cý3 0. 132E+02 0.394E+01 O.130E+10 0,14A3E-0iL 0. i47FE+02
0. 1120E-"032 0. 130E+02 0. 380E+'01 0. 1 --SE+ 10 0.11!lE-01 0. ia2E+C0"-
0. 10EC3 0., 130E-i02 C%. 3a6E+O 1 0. 1277E+10 0. 114E-01 0. :44E+0B

0. 160E-03 0. 128-L+02 0. 454E+01 0. 124E+10 0. 137E-01 0.,169E+0-3
0.lPSOE+CC3 0. 125E+02 0.8B16E+01 0. 11SE+1O 0. 257E-01 0. 304E+OPS

0., !95E-CQ3 -0. 114E+02 0. 142E+02 0. 974E+09 0.5~37E-01 0.c,23E+0S
0. 90E~03 0.83B~-0 0. -2E+02 0.500OE+09 0,~249E+00 0. 124E+0c

-0., 194E+03- 0. 362E+01 0.,653E+02 0,.545E+08 0. 247E+01 0. 135E-00

-c0. 1z?5E-02-' 0. 314E+01 0. 648E+02 0. 29,22E+02 0, 32'6 E+0 1 0 q~0E-02
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PUN3I S
FOLYSULFONE CH2

"' A •A7• =D 7.292 .
SAMPLE O"FW1EN":T'-

ENG 'CD. -250 WIDTH=0. 0.1o0 THIA=.. ,'.,70 AMP=O. 0S

POINT B POINT vAi2UEB

TIM OR 7P OCC FREG ,AMPING MODU.LUS LOSS TANG LOSE MODL
-0. 120E.-OC3 0.,236E-02 0. 228E+02 0. 37eE+10 0.203E-01- 0. 7&7E+0S
-G. 10 E -0 0. 2:2SE0*2 0. c2o5E02 0. 353E4-10 0. 253E-0• 0.1 2E+06
-0. BOCE+C2 0. 221E+02 . 2E+ .. 213E-0 0.707+0
-40. 600-2 0,216E+02 0. 150E*02 0. 316E÷10 0. 159E-01 0. 504E+06
-0. 400E-02 0.212E÷02 0. 113E+02 0.305E+10 0.124E-O' 0.376E+08
-0.200E+02 0.209E+02 0.925E+01 0..296E-1O 0:105E-0O. 0.31 iE06

0. 000E-00 0.207E+02 0.800E÷0! 0. 291E10 0.925E-02 O 2r69E+08
0. 200i+0? 0.2 04E+02 0., 700E+01 0.282E510 0.833E-02 0.,235E+08
0-. 40OE5*02 0.200E+02 0.750E+01 0.269E-10 0.935E-021 0,2525E÷08
0. 00E-O2 0 o.,,94E+o2 0. 725+01 0.2w5E+510 0. 9o52-02 0.243E+08
0. O800E•02 0.192E002 . 725E+01 0,250E+10 0, 972E-O 0. 243E+08
0. 100 C0-3 0. 191E+02 0. 725E+01 0. 247E+10 O. 12E-02 0.,143E+08
"0.1 12=0E-03 0.18iE+02 0. 550E+01 0, 242E+1-0 0.763E-02 0,184E+06

-• 0. 140E-03 0. 188÷+02 0,500E+01 0..236E+10 0, 703E-0" 0.167E+08
0, 160E+03 0.183E+02 0.133E+02 0, 226E+10 0.196E-01 0.443E+08
0.168E503 0.,172E502 0.378E+02 0.199+E0• O 0. 633E-01 0.126E÷09
0. S7O-- 0.ý-163E+02 -0. 550E+02" 0.178E+10 0,-103E+00 0. 183E+09
0. 172E+03 0.152E+02 0.773E+02 0.154E+10 0. 166E+00 0. 256E+09
0. 174E+-03 0.136E+02 0.100E+03 0.123E+40 0.269E+00 0.330E+09
0. 176E;03 0.115E+02 0. 101E+03 0,B70E+09 0.376E+00 0,327E+09

- 0. 172E+03 0. 675E4+01 0. 101r+03 0.484E+09 0.,653E+00 0, 316E+09
0. 180E-C3 0.634E+01 0.705E+02 0.234E+09 0. 870E+00 0.204E+09
0. 182-E03 0. 47'2E+01 0, 358E+021 0,11!E-09 0. 794E+00 0. 184E508
0. 184E+03 0.364E+01 0.163E+02 0.,59E+08 0, 547E+00 0. 3.23E-09
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RUN374

N> Z.iDE RA ZE!

.;m-~=:3 MF '- E ~ -ý E SE ~ =

C.1-E-: 0 4 3 E-o-0'2 1 5E+ý02 0 2:E-J c IE-C*: 0 32s8E+:Ei
4n=;c-C C. I~- -_ 3 E -10 0. 21 E-C: 0 267E+0:_

-0 -'1OE-2 0. 4 2 0E-- 02 4C1E+02 0 "7E+ -, 'D 0 I'4E-0i 0. 0 E + C

CC 0 E - CO 0. 416E+C-_ 4 Z. 33E+ 0 2 'D iýE- 0. 1 'IL E - 01 0.2 27E+02

7.CE ~0 1E+' .4340 0 175E-41C - . 1 ISE-(:)1 0. 212E-+Q
C 2' 2C0E~-C 0. 41"E+":' C 05E+02 0V2--1 .1T-0 23+'

-,. E:- 0 408E+0'2 2'45E+0' 16 6E +1C 0 12 11E -0 0 R 20E +C5

~ 2E-"- c 400E-i-0'2 3 3T7-E+,02 2 1 _-E'-12' 11 TE- 0 0 !86E+02

t' F, 3P iD 4E--0T 2.:6-E+02 0-. 15E1 2 117E-G1 0 184E+CT

CCEW: C3E±02 0.3-5E+0_: * M !D+12 . " 2)E6 E 0 lq3E+CPE

1 1cE~-C. 0. 3 8 21 E 2 0. 2 0 2E +c 0 0~+ 0. 1 '':5-E-oCD 0. '.c9E+(0E,

;D0. 1 i'-a ,E 0. 3-18=+0 0. 3 50E+02 0 124E-1-0 0 121E-01 0. 175E+OE.
0 mO0E--C2 0. .37/5E+02. 0 32a5E+04n 3 1 4 :E + iC 0. 122E-01 0 17r3E+08-

0' 1=CE-:-3 0. 371E+02 2'3&SE+02 0 1 3 PE + 1' 0. 13 F-0 1  0 1S4E~-OB

C C~ CE - C2 0. .366E+C2 C _1'7cc~n7 '_ :'lt!1 C~ E-01 0. B:E+C-
0 11E E - - 0. 347E-02 D 1 C 6E + 0 '- 1. 2E+10 43'4E-01 0 52T7E+OcS
0 0.. .. 3 2 4E- C- Z :I c;E+02 D.E 0 92'2E - 01 0. 87BE--

C 4-3 0 31E+ -2 62 2E6+ 03 3.E~-' 157E-c-00 0 :43E40:
0 2~--: . 7E-i- -0 2 0, 3!6E+03 n& T2E-' 43E+CO 0 178E+Cc

2 4: . 0 24E + "D -a103E+03 '2 CE-'. 347E-0-0 0. 2'00E-.-0ý

0j~ - 197E-02 0 4 E+CC 3 3E'=EC 0 5-74P#00 0 2 3 E+ 0
~2EC2 C.14E--0 4O'E4-3CtEiC 0 9E'9E+0C C.. 2C_3E+C~z

23 4 .. c-~ 0. 377E+C01 C 2' -3E +03 3. 13 E C) C 163E+0:1 0 1 17E-0 0

.. 2~-:: ''591E-01 1065E+403 0 7Q7;r',nE 0 1150E+0C1 0 43:7E+C,;

E-: 0. 3Q4E-Ci' 5' :~E-0 5 !E-07 C, ~4 E-5 c.3 ~CE -
.0. 350E-,: 0 "D0E0 0 E + C -C7 _74E0 :t 2E +C

a-lE+ 74 0 ":Z0 E - 1 400 E + C1 0 4,, E-~0 0. 1 z4E+Cf00 0. CE,=

.2:'~E~C 0 01E+01 D. 125E+01 n0 _29E.07 C6E-1 0 T04E+06

C0. 24 aEE+-C%2 0. 2B9E+C 1 0 .750E+00 0. _24 E -` 07 0 446E-01. D. 100E+0--
0.25E-C2 .-7--C .2C 0. C.IBE_0 0- 157E-01 C). 7'94E-'05

'D52 E -'C27 C). -771E-01 0 250E+00 0. 12-5 E +, 0. :168E-C.: 0. 2T11 E01

C
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P UN3C'

FLOURO-SULFCNE

POINT Bi POINT VALkUS

TIM OR T!P OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-0, 12OE÷C 0.251E+02 0.400E+02 0. ZOE+I0 0.3i6E-01 0,633E+02
-0. rt0E+03 0.244E+02 0.348E+02 0. 189E+10 0.,290E-01 0,5-19E+08
-0. GOOE+02 0. 235E+02 . 3,53E+02 0. 177E+10 0.315E-01 0.557E+OB
-0. 600E÷-i;2 0.230E+02 0.250E+02 0. 16eE+10 0,235E-01 0.395E+0S
-0. dWOE+02 0.224E+02 0. 215E+02 0. 159E+10 0,213E-01 0, 3"9E+0a
-0.200E+02 0.220E+02 0.,t45E+02 0.1-35E+10 0.148E-0% 0.229E+06

O. OOOE+00 0.2199E+02 0.113E+02 0.,152E+10 0. 117E-01 0.,177E+08
0.,200E+02 0.217E+02 0,103E+02 0. 149E+10 0.108E-01 0.162E+08
0. 400E+02 0.216E.+02 0.975E+01 0. 148E+10 0. 104E-01 0. 154E+08
0. 600E+%2 0. 214E+02 0. 100E+02 0. 146E+10 0.lo0E-0l 0. 158E+08
0.800E+02 0.213E-02 0. 103E+02 0. 145E+10 0. 112E-01 0. 162E+08
0.100E*013 0.213E+02 0.105E+02 0.143E+10 0. 115E-01 0.165E+08
0. 120E+,3 0.211E+02 0. 110E+02 0. 145E+10 0.,122E-01 0. 173E+08
0. 140E - 3 "0.210E+02 0. 123E+02 0. 139E+10 0.1.38E-01 0. i'3E+08
0. 1b0E-03 0.,208E+02 0.130E+02 0. 137E+10 0.150E-01 0.s205E+08
0 O1.80E+03 0.206E+02 0. 165E+02 0. 135E+10 0. 192E-01 0, 260E+O8
0. 200E+C3 0. 209E+02 00,318E+02 0. 138E+10 0, 362E-Oi O. 55OE+08
0. '214E+0%3 0. 195S+02 0. 873E+02 0. 10-E+10 0.,114E+00 0.;437E+09
0. 21.8E+03 .0181&+02 0. 106E+03 0, 103E+10 0. 160E+00 0. 166E+09
0. 20E-'03 0.,172E+02 0. 113E+03 0. 930E+09 0.190E+00 0. 16E+09
""."2E÷03 0. 161E+02 0.,119E+03 0.S12ET09 02298E+00 0. 1=5E+09

0. 224E+;03 0.,150E+02 0. 125E+03 0. 709E+09 0., 74E+00 0. ic4E4O9
0. 226E03 0. 139E+02 0. 132E+03 0. 60E+09 0.336E+00 0.-204E+0C
0. 228E+ 3 0.128E+02 0. 138E+03 0,504E+09 0.420E+00 0.•212E+00

0, 23E0+03 0.115E+02 0. 127E+03 0.404E+09 0.477E÷00 0. 'I93E+09

0. 232E0w*3 0. 102E+02 0. 116E+03 0.,315E+09 0. 552E+00 0. '74E+09
0, 224E+03 0,B74E+01 0. 105E+03 0.226E+09 0. 60OE+00 0. -54E50O
0. 236E+03 0. 744E+0.l 0. Q33E+02 0.158E+09 0. 836E÷00 0. 132E +0
,0.2E.!3 0,624E+01 0. 72'0E+ 02 . 106E+09 0.918E+00 O0. q ÷95E3
0 " 40*•-023 0.,511E*01 0,498E+02 0.645E+08 0.944E+00 0, 6C"E-02

0.245*3 0. 422=:01 0. 320E+02 0. 372E÷08 0. 889E+00 0.3 + E0a
Q- O.Z4E+.,3 0.350m+0 0. i;OE÷ 0.002 . 7EEOt8 0.769E+00 O.11;2E+OE
0". .€EC3 0. 285E+01 0. 925E+01 6. 643E÷07 0. 565E+00 0. 363E÷07
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- * U. N .. . 7li-4R3!lj~RUNl67-

;T£.~~~ ~~ 6-. Sze,2C !R7ZNi

1 C Q 2 E- E-.,=- 22- - =2 E + .C

0. " 6 5' E - l.-., 5 2.-
f.i-. .. .. .. ,'C '• F-C-C- - -N3 ..

0, ,.- 6 1 E.- 0. 1D IE+02 0. 206E+-C! 0. 4-5E-01 ) .0. 3 !E,:4E+2-
-0 E- I;59E-C2 0. i15E÷' 0. 2C +13 I0 0. 141E-01 0. 2S!E+-o

-D 7 E -'2- . 1S-3E+',- 0.. 13cE+01 0. 20E-" ! D. E..E-01 0. C04E+0!-
. 7 - .. " Q' -. -., 0. 137E-C1 0. 27 E+ 02

z- 0. 173E+02 0. z"50E+0: 1 0. 1 136E-01 0. 2q4E+08
-0. 0. 137E-0E 0. 2 .E+Oe",DE--- 0. 18, E+02 I. - 5E+01 0. 1i2E+18 0. 14-+E-! 0. 274E+0•

-'. 3-- 0. !E"'02 O. 775E+1 +. 0PE+10 0. 17E-0! 0. 259E+0',O
. E- -- ,0. -,E+O1 '2. S'E.. " . .= 4 E-01 0. .4 1E+0E

C. i00E• "- Z . 173E+02 0. 725E+01 0. _,E+"0 0. !E-1 0. 2z14E+0
.: 0. 1-DE-.-02 0P. 25E+01 0. 16E-+ IC'," 0. 145E-01 0. 243E+Q'm

0. 3,G E -C 0. 16,.E-+02 '. 200E+01 0. -,E + 1 0. I,7E-O, 0. 235E+OS
. -. 164E+C2 0. 775E+01 0. 159E+10 0. 144E-01 0. 228E+0'

Ci. 10E-, -23 0. 162E + 02 C. 7'5E+01 0. 155E+10 0. 142E-01 0. 221 E+02". E 0 . 149E'-02 0. 10E+01 0. 14,'E+-I0 0. 147E-01 0. 221E+0O

*~~~~0 1 9'wC a" . 7 5-4-2 0 :E: .ýS-1 0 eE0

0. Ci. 1- E-02 0. 7715E+01 0. 145E-E+-0 0. 15-E-01 0. 228E+013
0 E. !4E-!-02 3. S1OE+0 0. =4+E0 O. 107E-01 O. 235E+0S
.E-- 0 151E-o"02 C,. 815E+01 0. S 4E +1C 0. Ic9E-O1 0. Z57E+0e

C. E I0E-'02 c . 975E+01 0. 16---E+10 0. 222E-01 0. S64E+ C S
,-,- "" 0. !4,E-.02 v. 11E+02 O. .+0 0. 276E-01 0. 736E+0r

.. , -. E .. _ '.1 E:C..-02 0.. 115E+02 0. 124E+.. 0. 3 E-0! 0. 310E+OE

. 91E:-'-•0 2 . 125E+02 0. 1,1E+-0. 0. 3=3EE-01 0. 327E+O'

2:.z- 0.".EC 1  0 7E40 .13+~ 0. 31.2E+01 0. 302-+O=

O.ZE-,.!.2 0. 124E0 1 ..0 .0. 130E+02 0. 1E.-.- 0. 45E-0 0. 45E÷0S
... 2=0E-0.3 0. 12-E1 04 +. C30E+02 0. 79OE+-- 0. -fE-01 0. 349E+,7
. .- E'-C 02 . 1,5E+-01 0. .- E+01 O. ,'•E'+'0S 0. 4853E-01 0. 314E4.07
. 2, 0-E-:2 0. I,1E'-,2, 0.; 43E.+01 0. 7Q-E+0S 0. 1OE4-Ol 0. S•7E+07
0. 0•E-"2= *0. 1•-E-02 0. 135E+0 0. 7r-E+O8 0. 00•E-0! 0. 341E-,-E

O -'.E"':3 0. 714E+01 0. 132E+02 0. 624E+0'9 0. 983E-01 0. 364E40=
C) 3"2E":3. 0. 2=1E-01 0. !05E+02 0. 21E4-06 0. 172E-01 0. 241E+0O

0:4. -31•E-0f 0. 390E+01 0. 150E+01 0. S09E÷08 0. 823E-01 0. 3,E ,4DS

0. 37OEC3 0. 435E+01. 0. 150E+C01 0. 132E+00 0. 985E-01 0. 304E+07

-D 65E' O. 41 E --0 1 0. 405E+02 0. 811.E+08' 0. 12-=+00 O •E0-
O. •0E•'• O.4•I+01 O.375+01 O. 07E08 . 06E+0 0. 2710E+0-2

O. •4EC, O.40E+0 O 3•E+1 O -E+0P O.98E-001 0. 185E÷06'

0. 374E -C,3 0. 339E+01 0. 750E+00 0. 325E+09 0. 314E-01 0. 105E+007
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7/15/22
THERMID oQo RUN362

ST (L/T RATIO = 3.896)S~ SAMPLE DIMENSIONS
LENGTH=O. 006350 WIDTH=O. 009906 THICK='. O01630 OSC AMP=O. 05

POINT BY POINT VALUES
TIM OR TMP OCC =REQ DAMPING MODULUS LOSS TANG LOSS MODL-0 !20E+03 0.453E÷02 0. 465E+02 0. 220E+l 0. 112E-01 0.246E+08-C. -00E-03 0.449E+02 0. 518E+02 0.216E+10 0. 144E-01 0.311E+08--0. 800E,-02 0,443E+02 0. 675E+02 0. 210E+÷o 0. 170E-01 0. 358E+08-0. 600E+02 0.437E+02 0,638E+02 0.203E+10 0. 166E-01 0.338E+08-0.400E+02 0.433E+02 0. 538E+02 0. 200E+10 0. 142E-01 0.285E+08-0.200E+02 0.429E+02 0.478E+02 0.,196E+10 0.129E-01 0.253E+080. 000E+00 0.425E+02 0.435E+02 0. 192E+10 0. 12CE-01 0.230E+080.,200E+O 0.421E+02 0.425E+02 0.189E+10 0.119E-01 0.225E+080.400E+02 0.415E+02 0..505E+02 0.184E2+0 0.146E-01 0.267E+080,600E+C,2 0.410E+02 0. 588E+02 0. 179E+10 0. 174E-01 0.311E+080.800E+02 0.400E+02 0.730E+02 0. 171E+10 0.227E-01 0.,386E+080.100E+03 0.393E+02 0.865E+02 0.165E+10 0.278E-01 0.45RE+0800,120E+03 0. 385E+02 0. 970E+02 0.158E+10 0.324E-01 0. 513E+080.140E+03 0.376E+02 0.101E+03 0.151E+10 0.,353E-01 0. 533E+080. 160+E03 0,367E+02 0.101E+03 0.144E+10 0.372E-01 0.536E+080. 180E+03 0.358E+02 0. 105E+03 0. 137E+10 0,405E-01 0. 555E+080.200E203 0,339E+02 0,180E+03 0.122E+10 0.779E-01 0.951E+080.208E+03 0.319E+0 0. 2e88E+03 0.108E+10 0.141E+00 0.152E+090.,212E+03 0,299E+02 0.306E+03 0.950E+09 0.170E+00 0.01612090.216E+.03 0.270E+02 0.290E+03 0,775E+09 0.197E+00 0.153E+090 220E+03 0,245E+02 0.276E+03 0.639E+09 0.227E+00 0.145E+090. 222E+03 0. 231E+02 0. 268E+03 0. 567E+09 0. 248E+00 0. 141E+090.224E+03 0.219E+02 0.254E+03 0.503E+09 0.-260E+00 0.133E+090,226E+03 0.204E+02 0.236E+03 0.441E+09 0.280E200 0.124E+09
0.228E+03 0. 191E+02 0.212E+03 0.3383E+09 0.289E+00 0,111E+090,230E+03 0.,176E+02 0.,192E+03 0,324E+09 0,308E+00 0.100E+090.232E+03 0.162E+02 0.168E+03 0.273E+09 0.319E+00 0.872E+080.234E+03 0.148E+02 0.144E+03 0.227E+09 0.327E+00 0.744E+080.236E+03 0.134E+02 0.136E+03 0.187E+09 0.374E+00 0.698E+080.238E+03 0. 123E+02 0.118E+03 0.155E+09 0.389E+00 0.602E+080.240E+03 0. 112E+02 0. 106E+03 0. 127E+09 0.422E+00 0. 536E+080.242E+03 0. 102E02 0. 101E+03 0. 106E+09 0.477E+00 0.504E+080.244E+03 0.,9,9E+0i 0.940E+02 0.859E+08 0.540E+00 0.464E+080.246E+03 0..859E+01 0.845E+02 0 724E+08 0.568E+00 0.412E+080.248E+03 0.794E+0i 0.698E+02 0.610E+08 0.549E+00 0.335E+080.250E0o3 0.7442.01 0.578E+02 0. 527E+02 0.518E+00 0.273E+0o0.252E+03 0.704E201 0.483E+02 0.465E+08 0,483E+00 0.225E+080.254E+03 0.665E+01 0,403E+02 0.408E+08 0.451E+00 0. 184E+080,2562.03 0.635E+01 0.338E+02 0.366E+08 0.415E+00 0.,152E+080.258E+03 0.605E+01 0.288E+02 0.327E+08 0.390E+00 0. 127E+0So 0. 2/2E03 0.565E+01 0.213E+02 0.276E+08 0 330E+00 0 913E+070.266E+02 0.526E+01 0. 158E+02 0. 23!E0-3 0.282E+00 0.652E+070.-270E-03 0.496E+01 0. 120E+02 0. 198E+08 0.242E+00 0.479E+070. 274E+03 0.472E+01 0.925E+01 0. 174E+03 0.205E+O0 0.357E+0O90.278E+02 0.453E-01 0.700E+01 0 154E+08 0 170E+00 0.261E+070. 282E+02 0.428E+01 0. 500E+01 0. 130E+O8 0. 136E+00 0 177E-070. 288E.-C'3 0.4062+01 0.250E+01 0. 111E'08 0.751E-0! 0 836E+06
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9 / 7 /821

RUN444
2ATG-4- 2HP,22O0C 1H~ts300C

S(L/T RAT:O = 4 211'
SAMFLE DIMENE:-..S

='-.:.... "..25C WIDTH=O 010220 THICK=". C01-20 OSC AMP=O 10

POINT By POINT V2ALUES

T7M OR -' OCC FREG EZAMPING MODULUS LOSS TANG LOSS MOD;-
-0. 120E-C 0. 30,9E+02 0 263E+03 0 165E+-- 0. 619E-01 0. 11E+O"

- -0 100E-03 0. 307E+02 0 213E+03 0. 183E+10 0. 560E-01 0. i03E+09
-0. 800E+,: 0. 300E-02 0, 190E+03 0 175E-10 0 521E-01 0 913E+0E
-0. mOOE+02 0.295E+02 0 172E+03 0. 169E+10 0 488E-01 0 826E+08
-0. 400E-C2 0.291E+02 0. 15E+03 0. 165E+10 0.480E-01 0.791E+0S

* -0. 200E+CZ 0.28BE+02 0 157E+03 0. 161E+10 0 469E-01 0.753E+03
0 0. 000E+03 0. 285E+02 0. 148E+03 0. 157E+10 0.454E-01 0. 713E+06
0 -. 200E0-C2 0 283E+02 0. 142E+03 0. 155E+10 0.441E-01 0 684E+02
0 400E-'K'2 0 280E+02 0 137E+03 0. 153E+10 0. 433E-01 0 b66E+06
0. t00E- -2 0 280E+02 0 140E+03 0. 151E+10 0.445E-01 0. 674E+06
0 a.%)E -. 2 0.27SE+02 0 140E+03 0. 150E+10 0.4a7E-01 0. 672E+0F
0. iOEC 0. 277E+02 0. 142E+03 0. 149E+10 0. 4516E-01 0 680E+08
O 120E E -03 0. 27/E+02 0 142E+03 0. 147E+10 0. 463E-01 0 681E+0B
0. 1i3E+C3 0.274E+02 0. 143E+03 0. 145E+10 0.471E-01 0 685E+0a
0. 1•0E-•,3 0.27PE+02 0. 138E+03 0. 143E+10 0.463E-01 0.662E+08
0 1S0E-03 0. 270E+02 0. 130E+03 0. 141E+10 0 443E-01 0 623E+08
0 200E-,-3 0.265E+02 0. 127E-03 0. 135E÷10 0.451E-01 0. 611E+08
0 220E--C3 0 262E+02 0. 124E+03 0. 133E+10 0.446E-01 0.595E+08
0 240E+CD3 0. 259E+02 0. 122E+03 0. 129E+10 0 451E-01 0.583E+08

C0 260E-C,3 0 255E+02 0. 114E+03 0 126E+10 0.436E-01 0. 548E+08
•0.2S0E•C3 0.246E+02 0. 123E+03 0. 117E+IO 0. 504E-01 0 5q0E+08

.... SSE•C! 0.230E+02 0. 141E+03 0 102E+10 0 659E-01 0. 673E+0S
0l hl:o 0 +,- . 210E+02 0. 173E+03 0 80E+09 0 970E-01 0. 824E-08
0 294E+03 0. 190E+02 0. 197E+03 0.693E-+09 0. 135E+00 0 939E+03
0. 296E+-3 0. 175E+02 0. 227E-03 0. 526E+,)O 0 184E+00 0. 1O8E+09

C .3 SE -03 0. 160E+02 0 261E+03 0. 489E+09 0. 25-E+00 0 123E+O0?
0. 3 C -3:-,-2 0. 146E-021 0. 293E+03 0 404E+09 0. 341E+00 0 1 38E+0Oý
0. 302E-':3 0. 130E+02 0 320E+03 0 31BE+O0 0.469E-00 0 149E+0=
0. 304E+,+ 0. 11•6E+02 0. 338E+03 0 251E+09 0. 623E+00 0 156E+0O
0 3OE+C 0 . 1OOE+02 0. 346E+03 0. 183E+09 0 897E+00 0. '57E+0
0.308E+03 0.870E+01 0. 341E+03 0. 136E-09 0 112E+01 0 152E-09

c0. 310E+,4",3 C 750cE+01O 0. 322E+02 0. 979E+09 0. 142E+01 0. 1 39E+GQ
0. 312E-03 0. 650E+01 0. 289E+03 0.706E+08 0. 169E+01 0. 120E+09
0. 314 E13 0. 570E+01 0 244E+03 0. 515E+08 0. I66E+01 0 959E40S

)c0. 316E+tC3 0. 510E+01 0. 195E4-03 0. 388E+08 0. 186E+401 0 723E+0Sm
0.318E+03 0.470E+01 0. 149E+03 0.312E+08 0 167E+01 0.520E+08

,0 320E+C3 0,430E+01 0.,11OE+03 0.242E+08 0. 148E+01 0.357E+03
L 0. 322E+03 0.400E+01 C. 810E+02 O. 13E+08 0. 126E+01 0.242E+02

0.324E+03 0.380E+01 0. 598E+02 0. 162E+08 0. 103E+01 0. 167E+Oa
0.328E+03 0.350E+01 0.323E+02 0. 120E408 0.653E+00 0.781E+07
0. 330E+03 0. 340E+01 0. 243E+02 0.106E+06 0. 520E+00 0. 552E+07
0,332E-C'3 0.330E+01 0. 175E+02 0.931E+07 0.398E+00 0.371E-07

Il5,
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9 /7 /82

) 
RUN450

17S (MA-3 H~~O I4e7

(L/T RATIOC - . 470)

LENGT'H0. .`'6350 WIDT~oO. 010140 T1HIC~mO. 001930 CSC AMP-0. 10

"POINT BY POINT VALU-•

7:-1 CR 7*P CC•i .EG CAMPING MCDULUS LOSS TANG LOSS MCDL

-. ,._0" 0. 4702 0. 333E-',.03 0. 221 E+10 0. 276E-0o 0. 0.609S-

-0i 1002*03 0.533=+02 0.:402E03 0.o209E10 0.352E-01 0. 7o6E-o. -o

-0 02~~ 0. 5132*02 0. 406E+03 0. 19e2-9.10 0. 375E-01 0. 7 43E-1-08e
-o. ý0CE*-C2 0. 506.-202 0. 3t6E+03 0. 0 9eql0 0. 345-0 o. 651Eg08

-0 CCE-02 0. 497*02 0. 302E-03 0. la2E*10 0. 3032-01 015t32*08

--.. AcoEC2 . 46-1-00 0.26SE-403 0. 1714e-10 0.2~95E-01 0. 514E*08O

S0. oo0E00 o 0. 477E-02 0. 26E+03 0. 1682E10 0. 2S9E-01 0. 4a85208

0. 200E-02 0. 46e8E-02 0. 363E-03 0. 162=2E10 0. 29"E-01 0. 481E*08

0. 400E02 0. 457E-02 0.2 64-+03 0. 1542E-10 0.3132-01 0. 483+08

0.600E202 0. 441E-02 0. 309E+03 0. 143E+10 0 -395-01 0. 5652E.08

0. 8002*02 0. 4.2SS+02 0. 3=5E03 0. 13.!5*10 0. 477E-01 0. 6 44*08

0. 1 00E+03 0. 4138202 0. ,3-6 03 0. 129EI-0 0. 522E-01 0. 6-7•+08

a. 1a2".003 0. 408E+02 0. 382E+03 0. 123•+•0 0. 569E-01 0. 699E*08

0. 140E--• 0. .39•9+02 0. 38E+03 0. 5E+1.0 0. 613E-01 0. 70.93E-08

0. .2-OE-03 0. 326E+02 0. 372E-.03 0. 1E.+10 0. 622E-01 0., 682-08

0. 192*-03 0. ,37--02 0. 3!55E03 0. 105E*1.0 0. 617'E-01 0. 649E-1-0

0. 200,3 0E3 0. 236"202 0. 3442•+03 0. 99!5E09 . 6.26E-01 0.627E+08

0. 2=2C003 0. 332E+02 0. 320+03 0.9 1E+09 0.6412-01 0. 5828+o8

0 24 O. -PF-03 0. 33!SEO2 0.294aE+03 0. 8O96+09 0. 6391E+0 I o. 5:74•-+oe
S• • . 318-•33 . ZO=E•32 0. 3E0O. a~ o -•e 0. 2baE-•0 O 2l•

0. -j6*-03 0. 319E+02 0. 300"+03 0. 7462409 0. 722E-0 1 0. 546E-08

0..'. 2-'03 0. 301E+02 0. 3495.03 0. 666E09 0. 9512EO 0. 635E5+0

0. 274F2-03 0. 2942E02 0. 38E2+03 0. 593-009 0. 117 700 0. 693E2+0

0. 302*E03 0. 2669*02 0. 378E2+03 0. 5202•09 0. 1322+E0 0. 627F2E-08

0., 296=+03 0. 250•02 . 3442•+03 . 457E+09 . 137•+-00 O0. 625E+06

0. 2902*03 0. 2352-02 0. 336E+03 0.04062 09 o. 1502*O0 o. ,oEr+e0

0. 22+403 0. 2=1-02 0. 331E2+03 0. 362•E09 0. 1662E00 0. o6002-+0

0 .E-1-03 0. 2 O9-602 0,325E+03 0. 3142+09 O. 21E7200 0. 4872.08

30w. -03 0. 190E+02 0..309+03 0. 242*E+ 0.211I*00 0. 5-572E+-0

C0. 306E*3 0. 17=-402 0. 23E003 0. ,214E09 0. 27!E400 0. 5024E08
0 3C08E23 0. 163E4-02 0. 64+03 0. 1912E09 0. 247Eo00 0. 472E2C

0 310E+03 0. 1522+02 0. 2410+03 0. 1662"+309 0. 2602E*00 0: 4:30E+0

0. 312E-03 0. 141E102 0. 215E+03 0. 144E-29 0. 266E4-0 0. 0382E+0
O. 314E-03 0. 130+02 0. 186E+03 0.. 121S09 0. 27-o-00 0. 328E+08

0. 3162E-:-3 0. 1202E-02 0. 1562E+03 0. 101*E09 0. 271E00 0. 274E0S

0. 31SE-403 0. 109E-4-02 0.,130E+03 0. 8402+-08 0. 2682.400 0. 22ZE2+08

0. 32602*0:3 0. 99!5E2+01 0. 107E+03 0. 6872.-090 0. 2682*-00 0. 184E+08

0,~ 322E2*03 0. 907E-+01 0. 958E+02 0. 5642+06 0. 2892.000 0. 1632+08

O0,.324E+903 0. 64!52*001 0. 765E+02 0. 463E-+-08 0. 266E-000 0. 129s*09
0. 326E+03 0. 782E+01 0. 638E+02 0. 408E2*08 0. 2582*00 0. 1052+09

0. 3282+03 0. 721E+901 0. 523E-002 0. 3402+108 0. 249E-.00 0. 846E+07

0. 330E-003 0, 670c2+01 0. 430E+02 0. 287E+08 0. 238E+*00 0. 6812-907

0. 3322-+03 0. 6292-4-01 0. 3582-4-02 0. 24.62*08 0. 2252+00 0. 554E+07

0. 334E+03 0. 5792+,O'. 0. 288E+-02 0. 202E+-08 0. 213E-*-00 0. 431E2*07

o0. 3362+-03 0. 539E+0 1 0. 233E+02 0. 169E*08 0. 1919E+00 0. 336E-1,07

0., 338E-0-03 0. 500E+01 0. 1202+,02 0. 140E+0- 0. 179E-000 0. 249E+07

0. 340E2003 0. 47CE--001 0. 1432*ý02 0. 1192+08 0. 1602*400 0. 1-892+407

0. 342E+03 0. 4402Z+0 1 0. 1082+02 0. 9792-+07 0. 138E-00 0. 2.35+07

00. 344E+03 0. 41.0de+01 0. 7752+01 0. 790E-007 0. 114E-00 0. 904E+906

0. :346E-03 0. 389s-4.01 0. 500E+01 0. 6652+-407 0. 9 20E--Cl 0 A5+)

0 ZeE-,:2- 0. 35,3E-'0 1 0. 02-'s.'-1 0. 4Q'ZE*07 0 465E-01 0 239E+06
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q//8

RUN43E
CAR3073NE SILOXANE W/1 5 PPH DICUMYL PEROXIDE

ýL/T RATTIO 4 9?61-
SAMPLE 01 MENSE 1 NS

LENGTH=,} ',C350 WIDTH=0. 0Y750 THiC'K=. ,01280 CSC AMF=O 10

POINT B'f POINT VALUES

STIM O= -R 0CC EG DAMPING LC'LU3 LOSS TAm LOSS I0ICI
S -0. 32_E-C3 0.323E+02 0 169E+03 0 233E+10 0 403E-01 0 936E•03
"-0 1C0E- 3 0. 311E+02 0 :39E+03 0. 21 E+10 0 61-E-Oi 0. !'33E+09
-0. SOCE,-:2 0. 297E -102 0 239E+03 0. 1 E+10 0. b74E-01 O 0 32 E - 0
-0. 640E -- C.2 0. 280E4-02 0 160E+03 0 176E+10 0 505E-01 0. 66 E+08

C -0 440E+02 0.2661+02 0. 135E+03 0. 158E+10 0 472E-01 0. 747E+08
-0. 260E,'-2 0. 252E+02 0. 123E+03 0 142E+10 0. 477E-01 0. 676E+02
-0. 120E-T02 0.237E+02 0. 136E+03 0. 125E÷10 0.596E-01 0.747E+0S

C -0.400E+Ci 0.22IE+02 0 149E+03 0. 109E+10 0,755E-01 0.822E+06
0 200E-+C! 0.205E+02 0 153E+03 0 927E+09 0 90SE-01 0.842E+08
0.600E-,-C 0 191E+02 0. 155E-03 0.05E+09 0 106E+O 0 3551E+CE

( 0. 100E+C2 0. 170E+02 0 156E+03 0 69QE+09 0 122E+00 0. et3E+OE
0 140E-C- 0. 162E+02 0. 155E+03 0.618E+09 0. 137E+00 0 844E40E
0 160E-C2 0. 155E+02 0 151E+03 0. 524E+09 0 156E+00 0.817E+08
0. 180E-02 0. 144E+02 0 145E+03 0. 45E+09 0. 172E+00 0. 76E5+OE
"0.200E-ý,2 0. 136E+02 0. 141E+03 0.404E-09 0. 162E+00 0 757E+0E
0.240E-G-G 0. 12E+02 0 129E+03 0 31*E+09 0 21-E+O0 0.689E+0E

C 0. 2-60E0 0. 113E+02 0 122E+03 0 27:E•O0 0 239E+00 0. 646E+,3
0. 260E -C02 0. 935E+01 0 103E+03 0. 383E+0 0  0. 2q3E-00 0 535E+0E
0. 300E-']2 0.816E+01 0. 6S3E-02 0 12-E+09 0 321E-00 0 427E+0B

C 0 320E-.02' 0.761E+01 0 770E+02 0 11TE+09 0.329E-00 0.3,4E-0F
,0 340E-C,2 0 710E01 0 695E+02 0 99EE+S0 0 342E+00 0.340E-0?
i,.3o0E-:2 0.611E+01 0 543E+02 0 702E+CB 0.360E+00 0 253E4QS
0% 3 (8 0 380E--.2 0. 578S+01 0. 468E+02 0. 612E+0e 0.348E+00 0. 213E+0E
0 00E+'2 0. 551E+01 0 415E+02 0 545E+08 0. 339E+00 0. 185E+03
0 420E-0c 0.493E+01 0.340E+02 0 408E+08 0. 355E+00 0. 145E-0E

( 0 440E•C2 0. 431E+01 0 260E+02 0. 280E+08 0. 347E-00 0 972E-07
- 430E-C2 0. 40E)O60 0 242E+02 0 222E+08 0 384E+00 0.;351E-07
0 4a0E+C%2 0. 379E-01 0. 235E+02 0 185E+08 0 406E+00 0. 750E+0•

i 0 52OE+,2 0.359E+01 0 218E+02 0. 152E+08 0.419E400 0.636E+0-
0 540E-02 0.33SE+01 0 leSE+02 0. 115E+0S 0.430E+00 0. 509E+07

"" 0 5t0E+.C2 0.329E+01 0. 175E+02 0. 105E+08 0 402E+00 0. 422E+07
VC 0.580E502 0.316E+01 0. 163E+02 0. 87!E+07 0.403E+00 0 351E+07

V 0.620E-02 0.309E+01 0. 140E+02 0.767E+07 0.364E+00 0.279E+07
0 660E-02 0.300E+01 0. 118E+02 0.646E+07 0.324E+00 0.209E•-07
0.680E+02 0.289E+01 0 103E+02 0.498E+07 0.305E+00 0. 152E+0T

0 720E+02 0.279E+01 8 50E+01 0.369E+07 0.271E+00 0 IOOE407
0.740E+02 0.275E+01 0.750E+01 0.323E+07 0.246E+00 0.794E+0a

(- 0, 780E+02 0.. 269E+01 0. 575E+01 0. 247E+07 0 197E+00 0 488E+O;
-0.840E-0.2. 0.264E+01 0.375E+01 0. 187E+07 0. 134E+00 0. 250E -Ce
0.860E+C: 0.259E+01 0.225E+O1 0.129E+07 0.833E-01 0.,107E+0:
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i1+
'/7/82

{Lc_ RUN540

- SAMPLE DIMENSONS

-, 250 WIDTH=O O0DICO THICA=O 001360 CEC AMP=O 10

C'
POINT B" PCINT VALUES

T 2. R .P CC PREG LAMPI NG C_,L U S LOSS TANG LOSS MODL
i -O 120E -z3 0. S,9E+02 0 I'OE+03 0 157E÷10 0 297E-0! 0 555E+03

CQ' -0 1OE- - 0 27SE+0G 0 102E+03 0 173E+I0 0 327E-01 0. 566E+08
-C. •, 0. 26?E+C2 0 103E+03 0. '62E+10 0. 353E-01 0 571E O0

-3. v'CE+O2 0.263;z02 0. 910E+02 0. 155E+10 0.327E-01 0 505E+08
-,' 400E+C'2 0.259E+02 0.790E+02 0. 150E+10 0.292E-01 0.438E+08
-0.200E+07 0. 256E+02 0 6704E+02 0 146E+10 0.254E-01 0.371E+08

!2 0. OOE+CO 0.250c+02 0 550E+02 0. 145E+10 0. 210E-O! 0. 305E+08

C 0. 2_0EaC2 0.254E+02 0 430E+02 0 144E+10 0. 165E-01 0 238E+02
0 400E-C- 0 253E+02 0.363E+02 0 143E+10 0. 141E-01 0 201E+08
0 600E+02 0 251E+02 0 363E+02 0. 141E+10 0. 143E-01 0.201E+06

'A C 0 S0E-O2 0 250E+02 3 263E+02 0. 140E+10 0. 144E-01 0. 201E+08
0. 1OOE+C3 0.249E+02 0 370E+02 0. 138E+10 0. 148E-01 0.205E+08
0 !20E-C'3 0.249E+02 0 385E+02 0. 137E+10 0. 156E-01 0.213E+08

C -1 140E÷-03 0.246E+02 0 413E+02 0. 135E+10 0 169E-01 0.228E+08
_ 0 1zOE+32 0 244E+02 0.543E+02 0. 133E+10 0.226E-01 0.3300E+03

0 1SOE-03 0.227E+02 0. 106E+03 0. 1ISE+10 0. 511E-O0 0 587E+08
f-I" 184E-03 0.213E+02 0 149E+03 O. IOIE+10 0.813E-01 0.821E+09

0. 188E-02 0. 189E+02 0.2228E+03 0.791E+09 0. 158E+00 0. 125E+09
- 0. I0OE•-C2 0. 169c+02 0.287E+03 0.623E+09 0.252E+00 0. 157E+09

C, 0. 192E•-O3 0 148E+02 0 346E+03 0. 477E+09 0 394E+00 0. 188E+09
I :_4E+ 3 0 116E+02 0 389E+03 0 2q1E+0 0 714E+00 0 208E+09
,%E-C3 0.759E+01 0 307E+03 0. 116E+O0 0 132E+01 0 153E+0?

C 0 1] 9E+3 0. 500E+O1 0 149E+03 0. 4226E-08 0 148E+01 0. 628E+08
D E'03 0.369E+01 0.6220E+02 0,169E+08 0.1 13E+01 O. IqlE+0S
0 2'0 E - 0.29b6+Ol 0 218E+02 0. 599E+07 0.614E+00 0. 36,E+07

C

Siac.
15
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;:7:: !?: 00 MRS AT Z:c

tL TRATI 5. 242'.

SAMPLE DIMENSIOQNS
LEN;Th=: ""n-WC' WIDTH=.000E460 THICK=C 0021C*' CS AMP=0 10

POINT BY POINT VALUES

T W "VP CC ,REG AMPING o i LOS TANG LOSS MODL

-0. T20E-C3 0.253E+02 0. 763E+02 0.202E+10 0.264E-0 0. 575E+08

-0. 1cOE--3 0.247E+02 0.215E+02 0. i8SE+10 0.226E-01 0. 14E+08

-0. 9COE-02 0.242E+02 0 705E+02 0. 17SE+1O 0.2qE-01 0. 531E+08

-V i.0CE-C2 0.237E+.02 0. %60E+02 0. 170E+10 0. 24SE-01 . 421E0108

-0. 4COE-C2 0. 233E+02 0. 463E+02 0. 164E10 0. 12E-01 0. 348E+08

-0. 200E+02 0. 230E0C. 0. 39SE+02 0. 160E+13 0. 1Q7E-01 0. 259E+08

,3. ,OCDE-0 0. 228E+02 0. 348E+02 0. 157E+10 0. 166E-OI 0. 261E+08

0. 200E+02 0.226E+02 0. 313E+02 0. 155E÷10 0. 152E-01 0.235E+08

.400E-02 0.224E+02 0.293E÷02 0 152E+10 0. 145E-01 0.220E+08

0.600E+02 0.223E+02 0.290E+02 0. 150E+10 0. 145E-01 0.2!8E+o0

0.900E502 0.222E+02 0.280E+02 0. 149E+10 0. 141E-01 0.210E+08

0. IOOE+03 0.21%E+02 0.273E+02 0. 145E+10 0. 141E-01 0.205E+08

0. 120E-03 0.2lE+02 0.293E+02 0. 142E+I0 0. 155E-01 0.220E+08

0. 140E+03 0.213E+02 0.335E+02 0. 137E+10 0. 183E-01 0.251E+08

0. 15SE÷03 0.202E+02 0.423E+02 0. 123E+10 0.257E-01 0.317E+08

0. !63E-C3 0. 191E+02 0. 470E+02 0 t0E*1? 0.319E-01 0.351E+08

C. i0E+C3 0. 180E+02 0. 675E+02 0. 9 7 8E÷09 0. 515E-01 0. 504E+08

0 !4E-C3 0. 171E÷02 0. 101E+03 0.879E+09 0. 353E-01 0.750E+O8

0 133E-03 0. 156E+02 0 200E+03 0.723E-0C 0.205E+00 0. 148E+09

0. iE-C2 0.142E+02 0.240E+03 0.602E&01 0 204E+00 0.!77E+09

Q M 3- 0.124E02-.. 0.284E*03 0.453E+05 0.456E+00 0.2C7E+09

O.:?4E-0. 0. 99aE+01 Q..2sAE+03 0.266E O? 0.70SE-02 0.203E+0W

0 i•E'3 0.768E+01 0, 220E+03 S 162E+'" 0. 9q26E÷00 0. 10E+09

,. ICBE,3 0. 063E+01 0. 140E+03 0 104E+09 0 S6SE+00 O.?02E+O8

0 20CE*,3 0.545E+01 0.b48E+02 0 723E08 0.2541E+00 0.Z31E+08

. 202E-03 0, 44E+01 2. 378E+02 0. 56OE+O ,. 3M4E+00 O. 15E+08

0.204E-00 0. 456E+01 0. 238E+02 0. 451E+02 0. 283E+00 0. 127E08

0. ZoE+?3 0. 435E+01 0. 160E+02 0 392E0S 0. 2IOE+00 0.923E+07

0. ,3SEv-j 0 414E+01 0. 118E+02 ? 327E-09 D 17OE-00 2. 54E+07

..2:.E+C2 0. 400E+01 0. ,0E+01 0. 2W2E+cs 0. 139E+00 0 422E+07

3 ZZOE-'1 0 384E+01 0 725E+01 0.264+O0S 0. 122E+00 2. 222E+07

.D 224EC02 0.363E+01 0 525E+01 ? 215E+08 0 cIE-0! T.ZW3E+07

V,. 22iE±0S 0.353E+01 0 475E+01 O. !w3E+c÷ 0-OAGE-01 0. :•3E+07

O. Z32E-03 0.334E01 0. 350E+01 0 15AE50S *. 779E-01 O. :ZOE+07

, 234E-23. 324E-01 2. 300E+01 o. !2jE+C9 3. 710E-01 0. 58E+06

0.236E-02 0.315E+01 0.275E+01 0 lI:E÷O5 ,.mE-01 O.ST-OE406

C. 240E-'3 0. 304E+01 0 225E+01 0. 050E+07 0. 605E-01 0 575E+06

0 ME-,C 0.296E+01 0. ZCOE+01 0.A.4E-07 0 565E-01 0. 460E+06

,.240E-;Z O286EA01 Q. 1Z5E+01 0 633E+07 0 37SE-01 0.240E+06

,.Z 4E-"T 0 275E+01 . 750E+00 0 44!E*O 0. 24iE-0l . ICBE+06
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11/2/82
RUN5S4

P1700 AGED50OHRS@300C

(L/T RATIO = 7. 135)
SAMPLE DIMENSIONS

LENGTH=O. 0O6350 WIDTH=0. 006640 THICK=0. 000890 OSC AMP=0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E+035 0,134E+02 0. 175E+02 0. 170E+10 0.242E-01 0.412E+08
-0. 100E+03 0,13-0E+02 0. 188E+02 0,160E+10 0. 276E-01 0 440E208
-0.800E+02 0. 125E+02 0. 158E+02 0. 147E+10 0.251E-01 0.368E+08
-0. 600E+02 0. 122E+02 0. 125E+02 0. 140E+10 0.208E-01 0.292E+08
-0.400E+02 0. 120E+02 3. 105E+02 0. 135E+10 0. 181E-01 0.245E+08
-0.200E+02 0. 1lSE+02 0.970E+0! 0. 131E+10 0. 172E-Or 0.226E+08

O. O00E÷00 0. 117E+02 0. 850E+01 0. 129E+10 0. 153E-01 O. 198E+08
0.200E+02 0. 116E+02 0.675E+01 0 127E+10 0. 124E-01 0. 157E+08
0.400E+02 0. 116E+02 0.,625E+01 0 127E+10 0. 115E-01 0. 145E+08
0. 600E+02 0. 115E+02 0. 575E+01 0. 124E+10 0. 107E-01 0. 134E+08
0.800E+02 0. 114E+02 0. 600E+01 0. 122E+10 0. 114r-01 0. 139E+08
0. 100E+03 0. 113E+02 3.575E+01 0. 120E+10 0. 111E-01 0. 133E+08
0. 120E+03 0. 113E+02 0. 575E+01 0. 120E+10 0, 111E-01 0. 133E+08
0. 140E+03 0. 112E+02 0. 575E+01 0. 119E+10 0. 113E-01 0. 133E+8a
0. 1-OE+03 0. 111E+02 0.875E+01 0 il4E+10 0. 177E-01 0.202E+08
0. 176E+03 0. 105E+02 0.145E+02 0 102E+10 0.326E-01 0. 333E+C8
O. 188E+03 0.990E.+01 0.620E+02 0.902E+09 0. 157E+00 0. 142E+09
0. 192E+03 0.893E+01 0.,102E+03 0.722E+09 0.316E+00 0.228E+09
O. !Q4E+03 0.776E+01 0. 112E+03 0.531E+09 0,462E+00 0.246E+09
0. 196E+03 0.628E2+O 0.993E+02 0 327E+09 0. 625E+00 0 204E+09
0 198E+03 0.514E+01 0.698E+02 0. 199E+09 0.655E+00 0. 130E+09
0. 200E+03 0.435E+01 0.440E+02 0. 126E+09 0.577E+00 0. 725E+02
0.202E+03 0.375E+01 0,280E+02 0.779E+02 0.494E+00 0. 385E408
0, 204E+03 0.334E+01 0. 190E+02 0.493E+08 0.423E+00 0.208E+08
0.206E+03 0.315E+01 0. 150E+02 0.373E+08 0.375E+00 0. 140E+08
"0.208E+03 0.303E+01 0.145E+02 0.297E•08 0.393E+00 0. 117E+08

iI
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PUN 573

SAMPLE £DIMENSI 0-,NG
LENT~~ ~ic IDTH=O.00t:480 THICý:,=- fOC15bC 02 AMP=C' 10

POINT BY POINT VALUES

1MOR -lA iCC FREG DAMPING G D UL Ls Loss TAN4G LOSE MODL
-3 120E-O:3 0 281E+02 0. 192:6 E +03 0 147E+10 0. 394E-01 0 '58E+08
-0 1COE-C-3 0. 27cE-+02 0. 100E+03 0 140E+410 0 3227 E -0 1 0 46-0E+08
-0 @OOE+C2l 0 269E+02 0 713E+02 0 13 'tE +10 0. *-',44E -01 0 Z327E+0e

-. 0E-2 0.2605E-02 0. 600E+02 0 130E+10 C T13E-04 0 T-6E+08

-0 400E+C72 0 261E'+02 0. 553E+0,2 0 126E+10 0E-1 c2DE0

-%.700E-ýC2 0 25aE+O2- 0. 480E+02 0 41-3E- 10 0 1-19E-01. 0 220TE+06

o OOOE-'00 0. 254E+02 0 463E+02 0 120E+140 0 177E-01 0 -7l2E+08

0. 200E-'02 0. 252E+02 0. 46~0E+02 0. i18E+'.O 0 1S0E-0i C -::lE+06

0. 400E-.-02' 0. 251E+02 0. 465E+02 0. 1.lbtE+ 1 Q ' 0 I4E-01 -0. 7-'3E+08

0. 600E+r02_ 0. 249E+02 0. 468E+02 0. 114E+10 0. ISSE-01 0. 2.4E+Oa

(0. SOOE-3C' 0. 2418E+02 0. 473E+02 0. 113E+10 1q1E-01- 0 -7'7E+08

0. 100E+03 0. 246E+02 0. 470E+02 0. 112E+10 0. 1512E-01 0 216E+08

0. 120E-'-G3 0. 245E*+02 0. 473E+02 0. 111E+10 0 1ý-4E-01 0. 2.7E+oe

0 14 0E + C 3 0..245E+025 0 475E+02 0. 111 E+10 0. 19?6E-01 0 2718E+0B

0 160E-03 0.245E+02 0.475E+02 0 111E+10 0 IP6E-01 0 218IE+OB

0. 180E--C,3 0 245E+02 0. 4-17E+02cl 0 11iE+10 0. 1cF7E-0t, 0. 219E+08

0. '00E--C-- 0 245E+02 0 469E+02 0. 111=+11: 0.20 22E -CD 0 2124E+408

0. 2:EC3 0 245E+i02 0. 574E+02 0 1 1::iE+ 1,C 0o 2'7E-01 0. 2':l3E+08

0,0~' 0.245E+02 0.702E+02 0 111E+10 0 22QOE-0i 1 0 --2E+08

C -60E-C3z 0 244E+02 C 103E+03 0 1IC-E-IC1 0 4bE-oi 0 4-0E+08

0-.227E+-02 0. 15E+03 D. q= IE~-1 0  0 745E-C01 -)CE~-02

0 08-03 C. 2 05 E -'02' 0. 206E4 03 0 -7CE+4C.= '1:E~C C 'z"BE-+08

0 ' 0 ECE- tD 0 193E+02 0 _T''2m-+03 0 6 82E-~0 + 02,E±; 0 1E+09

1 :nS-2E4-0-3 0 17a2E 60 2 0 189E+03 0)-t.93E4-0c: 0 i47,E+00 0 ý-5E-OS
0. 2- QaE -0 -: C 165E,02 0. 177-E+03 0i. -ac4E+0q C0 lc2E-O0C D. -:c E40OS

J 1 28E '3 0. 153E+02 0 162E+03 0 425E+09 0 i=-qE-00 0l S:9-+OG
0 =28E-Cý3 0 I141E402 0. 199E+03 0 25PE+0ý- 0 24ý?E+00 0. E-z4E+03
0 2 q0 E - 0 130E+02 0 2"7E-103 0. 20ýCE~0 0. 3 I 2E -O C 0 ',E+0
0 .~E2 0 11~9E - 21 0 TýBE+03 0 25:E1 +OC, !,-,IE+-:) 0 !:!E+09

0 294 E -0 0 4.03E+02 0. 228E+03 EO 0 52--E+C2-- 0 ý-c17E+08
0 296E-C2- S64E+0l 0 207E+03 0-- 1_'3 E*-0~ 0 D2-c 0 EýE+09
0 2ýqSE-C3 0 71SE-01 r. 16BE+03 0 S47E+0S- 0 S307E~-00 1% -n4E+08)

0 300E-C'O3 n 597E+01 0 112E+03 'd1 ~3 E +0S C 92'TE+0rC .-'. E+00B

0. 33 .,TE -C 057E+0 1 0. 1 7E,2 . 3 6 7E~ - O 746E4-OC C 214E+012
D. JIC4E-C3- C.. 456E-601 0 4=3E+02- 0 -2 7 2E + Q'% n =- S -E -0 '- 3 .tE403

0306E-C03 0 406E+01 0 290E+02 0. i4 E + C 6 Z 4':,-.E - C =,4 5 E + 0

0. 308E+03 0 376E+01 0 155E+021 0 15OE+0S 0. ý'72E + r0 0 zC7E+07

0310E-:3 0.349E+-01 0 625E+01 0 ii-3E+cs 0 127E~-C00 '-,'4E-401
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11/2/12
RUN575

ASTREL 360 AGED 500HR@300C

(LiT RATIO = 3.528)
SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH=0. 005010 THICK=0. 001800 OSC AMP=0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E+03 0.335E'+02 0.240E+03 0. 176E+10 0.530E-01 0. 931E+08
-0 100E+03 0.322E+02 0.245E+03 0. 162E+10 0.586E-01 0.951E+08
-0.800E+02 0.314E+02 0. 191E+03 0. 155E+10 0.479E-01 0.740E+08
-0.600E+02 0.310E+02 0. 162E+03 0. 150E+10 0.420E-01 0.629E+08
-0. 400E+0'2 0.305E+02 0. 137E+03 0. 146E+10 0.365E-01 0. 532E+08
-0.200E+02 0.303E-02 0. 120E+03 0. 143E+10 0,326E-01 0.466E+08

O. OOOE÷00 0. 299E+02 0. 107E+03 0. 140E+10 0. 296E-01 0. 413E+08
0.200E+02 0.297E+02 0,950E+02 0. 138E+10 0.267E-01 0.368E+08
0.400E+02 0.294E+02 0. 868E+02 0.135E+10 0.249E-01 0 336E+08
0.600E+02 0.293E+02 0.814E+02 0. 134E+10 0.235E-01 0.315E+08
0.800E÷02 0.292&+02 0.787E+02 0.133E+10 0.228E-01 0.1305E+08
0.,1002E+03 0.,291E+02 0.787E+02 0.132E+10 0,230E-01 0.305E+08
0.120E+03 0.288E+02 0.787E+02 0. 130E+10 0.235E-01 0.305E+08
0.,140E+03 0.287E+02 0.729E+02 0.128E+10 0.220E-01 0.282E+08
0. 160E+03 0,285E+02 0.694E+02 0. 127E+10 0.212E-01 0. 269E+08
0. 180E+03 0.284E+02 0.694E+02 0. 126E+1O 0,213E-01 0.269E+08
0.200E+03 0.284E+02 0.682E+-02 0. 126E+10 0.209E-01 0. 264E+08
0.220E+03 0.283E+02 0.672E+02 0.125E+10 0.208E-01 0.260E+08
0.240E+03 0.283E+02 0.772E+02 0.125E+10 0.239E-01 0.299E+08
0.260t-03 0.283E+02 0. 927E+02 0. 125E+10 0.287E-01 0.359E+08
0.280E+03 0.279E+02 0. 147E+03 0. 121E+10 0.469E-01 0. 568E+08
0.284E+03 0.263E+02 0. 192E+03 0. 108E+10 0. 691E-01 0.744E+080.28aE+03 0.249E+02 0.235E+03 0.967E+09 0.939E-01 0.908E+08
0,288E+-03 0.,236E+02 0.282E+03 0.868E+09 0.125E+00 0.109E+09
0.290E+03 0.223E+02 0,363E+03 0.775E+09 0. 180E+00 0,140E+09
0.292E+03 0.208E+02 0.375E+03 0.669E+09 0,215E+00 0 144E-09
0.294E+03 0.,191E+02 0.386E+03 0.567E+09 0.262E+00 0 148E+09
0.296E+03 0. 176E+02 0.411E+03 0. 47SE+09 0.329E+00 O. i57E-09
0.298E+03 0. 159E+02 0.430E+03 0.391E+09 0.420E+00 0. 164E+09
0.300E+03 0. 141E+02 0.435E+03 0.304E+09 0,540E+00 0. 164E209
0.302E+03 0. 1232+02 0.409E+03 0,227E+09 0.673E+00 0. 153E+09
0.304E÷03 0. 104E+02 0,349E+03 0. 162E+09 0.7e2E+00 0. 128E+09
0.306E+03 0. 8362+O 0.256E+03 0. 100E+09 0.909E+00 0. ?13E+08
0,308E+03 0.697E+01 0. 168E+03 0.669E+08 0.856E+00 0.573E208
0.310E+03 0.588E+01 0.959E+02 0 447+E08 0.689E+00 0.308E+08
0.312E+03 0.514E+01 0.497E+02 0.319E+08 0.467E+00 0. 149E+08
0.314E+03 0.457E+01 0.217E+02 0.233E+08 0.257E+00 O. 599E+07
0.316E+03 0.,415E+01 0 134E+02 0. 175E+08 O. I•4E+00 0.3382E+07
0.318E+03 0.385E+01 0. 103E+02 0. 137E208 0. 172E÷00 0. 236E+07
0.320E÷03 0.354E+01 0.905E+0! 0. 100E+08 0. 179E+00 O. 18OE+07
0.322E-03 0.334E+01 0.880E+01 0.789E+07 0 196E+00 0 155E+07
0,324E+03 0.,315E+01 0.680E+01 0.597E+07 0. 170E+00 0. !02E+07
0,326E+03 0.304E+01 0. 505E+01 0.487E+07 0. 136E+00 0 662E+06
0.328E+03 0.286E+01 0.330E+01 0..325E+07 0 q99E-01 0.325E+0o
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I 112/62
RUN602

ASTREL 360

(L/T RATIO 5.336)
SAMPLE DIMENSIONS

LENGTH=O. 006350 WIDTH=0. 010960 THICK=0. 001190 OSC AMP=0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMFING MODULUS LOSS TANG LOSS MODL
-0. 120E+03 0.28'3E+02 0. 106E+03 0. 198E+10 0.329E-01 0.651E+08
-0. 100E+03 0.279E+02 0. 100E+03 0. 192E+10 0.319E-01 0.612E+08
-0,800E+02 0.277E+02 0.960E+02 0. 189E+10 0.311E-01 0. 588E+08

* -0.600E+02 0.274E+02 0.925E+02 0. 185E+10 0.306E-01 0,566E+08
-0.400E+02 0.2722+02 O. B9BE+02 0, 182E+10 0.302E-01 0. 550E+08
-0,200E+02 0.269E+02 0.877E+02 0. 179E+10 0.300E-01 0.537E+08

O. OOOE+00 0,267E+02 0.954E+02 0. 176E+10 0.297E-01 0. 523E+08
0.200E+02 0.264E+02 0.929E+02 0.172E+10 0.295E-01 0. 507E+08
0,400E+02 0.262E+02 0.805E+02 0.169E+10 0.291E-01 0.492E+02
0.600E+02 0.259E+02 0. 795E+02 0. 165E+10 0.294E-01 0. 486E+06

4 . 0.800E-02 0.257E+02 0.788E+02 0. 163E+10 0.296E-01 0,482E+08
0. 100E+03 0.,254E+02 0.775E+02 0 159E+10 0.298E-01 0.474E+08
0. 120E+03 0., 252E+02 0. 758E+02 0 157E+10 0. 296E-01 0. 463E+08
0,140E+03 0.250E+02 0.733E+02 , 0.154E+10 0.290E-01 0.448E+08
0. 160E+03 0,249E+02 0.700E+02 0.,153E+10 0,280E-01 0.428E+08
0. 180E+03 0.248E+02 0.675E+02 0. 152E+10 0.272E-01 0.412E+06
0.200E+03 0.24aE+02 0 648E+02 0. 151E+10 0.262E-01 0.396E+08

I 0.220E+03 0.247E+02 0.646E+02 0. 150E+10 0.263E-Oi 0.395E+02
0.240E+03 0,243E+02 0.662E+02 0.146E+10 0,277E-01 0.404E+08
0.260E+03 0.241E+02 0.730E+02 0. 143E+10 0,312E-01 0.446E+08
0.280E+03 0.234E+02 0. 104E+03 0.135E+10 0 474E-01 0,637E+08

I 0,296E+03 0.,219E+02 0.642E+03 0.118E+10 0.332E+00 0,391E+09
0.300E+03 0,207E+02 0 919E+03 0. 105E+10 0,531E+00 0. 559E+09
0. 302E+03 0. 184E+02 0. 1022+04 0. 827E-09 0. 7472'+00 0.6~18E+01?
0,304E+03 0. 151E+02 0,971E+03 0.549E+09 0. lOE+01 0 583E+09
0..306E+03 0. 114E+02 0.775E+03 0.309E+09 0. 148E+01 0.456E+09
0,308E+03 0.835E+01 0.497E+03 0.158E+09 0.177E+01 0.280E+09
0. 310E+03 0. 678E+01 0. 293E+03 0. 990E+08 0. 158E+01 0 157E+09
0.312E+03 0.478E+01 0, 111E+03 0.416E+08 0. 120E+01 0.499E+08
0.314E+03 0.278E+01 0.479E+02 0.399E-07 0.154E+01 0.613E+07
0.316E+03 0.25P2+01 0. 432E+01 0.609E+06 0. 168E+00 0. 102E+06
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11/2/' 82
FRUN574

ASTREL 360 100HRS e 250C

(L/T RATIO = 5.474)
SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH=0. 009310 THICK=0. 001160 OSC AMP=0. 10

POINT B'f POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E+03 0. 295E+02 0.202E+03 0.281E+10 0. 560E-01 0. 157E+09
-0. 100E+03 0..290E+02 0. 153E+03 0.264E+10 0.450E-01 0. 119E+09
-0.800E+02 0.282E02 0. 110E+03 0.250E+10 0.343E-01 0.852E+08
-0.600E+02 0.275E+02 0.,843E+02 0.237E+10 0. 276E-01 0. 655E+08
-0,400E+02 0.271E+02 0. 758E+02 0. 230E+10 0. 256E-01 0 589E+02
-0. 200E+02 0. 26CE+02 0. 693E+02 0. 225E+10 0. 239E-01 0. 539E+08

O. OOOE+00 0.2685E+02 0.668E+02 0.220E+10 0.235E-01 0,519E+08
0.200E+02 0.,263E+02 0.668E+02 0.217E+10 0.240E-01 0.519E+08
0. 400E+oo 0. 262:E+02 0. 658E+02 0. 215E+10 0. 238E-01 0. 511E+08
0.600E+02 0.261E+02 0.643E+02 0.213E+10 0.234E-01 0,499E+08
0.800E+02 0.259E+02 0.625E+02 0.210E+10 0.231E-01 0.,486E+08
0.100E+03 0.257E+02 0.603E+02 0.209E+10 0.224E-01 0.465E+08
0. 120E+i03 0. 257E+02 0, 583E+02 0. 207E+10 0. 219E-01 0. 453E+08
0,140E+03 0.256E+02 0.568E+02 0.205E+10 0.215E-01 0.441E+06
0. 160E+03 0.254E+02 0.560E-02 0.202E+10 0.216E-01 0., 435E+08
0. 10E+03 0. 253+02 0,550E+02 0.200E+10 0.213E-01 0.427E+0S

0.200E+03 0, 251fE'+02 0.550E+02 0. 197E+10 0.217E-01 0.427E+0S
0.220E+03 0.250E+02 0.555E+02 0.195E+10 0,221E-01 0,431E+08
0.240E+03 0.248E+02 0. 55SE+02 0.193E+10 0.225E-01 0.433E+08
0.260E+03 0.243=+02 0. 575E+02 0. 185E+10 0.241E-01 0.446E+08I 0.270E+03 0.229E+02 0. 680E+02 0. 165E+10 0.320E-01 0.527E+08
0.278E+03 0.217E+02 0.141E+03 0.147E+10 0.743E-01 0. 109E+09
0,284E+03 0..203_+02 0.326E+03 0.129E+10 0.196E+00 0.252E+09
0.290E+03 0.192E+02 0.5586E+03 0. 115E+10 0.394E+00 0.452E+09
0.292E+03 0.182E+02 0.688E+03 0. 103E+I0 0.516E+00 0.1530E+09
0.294E+03 0 1o4E-02 0.757E+03 0.830E+09 0. 699E+00 0.580E+09
0.296E+03 0. 14tE+02 0.753E+03 0.606E+09 0.944E+00 0. 572E+09
0.298E+03 0.113E+02 0.647E+03 0.384E+09 0. 126E+01 0.483E+09
0.300E+03 0.850E+01 0.447E+03 0.209E+09 0.154E+01 0.321E+09
0.302E+03 0. 680c+Ol 0. 281E+03 0,127E+09 0.151E+01 0,191E+09
0.304E-03 0.5sBE+01 0.176E+03 0.898E+08 0,126E+01 0. 114E+09
0,306E+03 0.52eE+01 0. 112E+03 0.686E+08 0. 100E+01 0 687E+08
0.308E+03 0.482E+01 0.763E+02 0.558E+08 0.796E+00 0.444E+08
0 312E-03 0.449E+01 0. 40cE+02 0.443E+08 0.502E+00 0.222E+08
0. 316E+03 0.4219E+01 0.265E+02 0.388E+08 0. 350E+00 0.1392E+08
0.320E+03 0.409E+01 0.215E+02 0.335E+08 0 319E+00 0 107E+08
0.328E+03 0.389E-01 0 230E+02 0 284E+08 0.3772+00 0.107E+08
0.330E+03 0.376E+01 J.218E+02 0 254E+08 0.381E+00 0.968E+07
0.332E+03 0.3582E+01 0.205E+02 0 211E+OS 0.398E+00 0.837E+07
0.334E+03 0.347E+01 0. 188E+C2 O. 188E+08 0. 385E+00 0.725E+07
0.336E+03 0. 3-26E+01 0. 168E+02 0. 143E08 0.390E+00 0 558E+07
0.338E+03 0.306E+01 0. 148E+02 0. 103E+08 0.390E+00 0. 402E+07
0.340E+03 0.21,5E+01 0. 120E+02 0. 632E+07 0.366E+00 0.231E+07
0.342E+03 0 267E+01 0.825E+01 0.326E+07 0.286E+00 0. 931E+06
0.344E+03 0.255E+01 0.350E+01 0 !19E+07 0. 133E+00 0. 159E+06
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RUN612

17 16 2'

POINT Be' PCINT VALUES

T 0 : 7-'z ZCCFEG iP ING M iLOSS TANG L CS Z MO0D L
-0 lZOE-1C2 0.859E-01 0 975E+01 0.742E-.J0 0 32SE-01 0 n43E+O9
-0 10CE-n0j 0 827E4-01 0 500E+01 0 684E+10 0 ISIE-01 0.'1Z4E+O9
-C. 8OOE-rC2 0.810E+01 0 300E+01 0.65"=-10 0 113DE-01 0 7 40E+08

oCEC2 0797E+01 0 2OE0 0 31+1 0 975E-02 0 1i5E+08
-0 4 C 0E Z. 0. "761s+01 0 2'30E+01 0i 3 E + 1 0ý 32-OT C 0E

-0~CE-~ . 72+Ci 0 175E+01l -i 5EE.0 0 7E0~ Z 4-:7E+09
& 0E~C' 0 7604E+01 0 150E+0i 0 !575E+10 0 636E-OZ 0 365E+08

S2COE--0% 0 755=+O1 0. 125E+O 0 55SE~-io 0 544E-C2 0 4E0
* -0 40,-E-"2 0 "746E+01' 0 100E+01 0 544E~l1C 0 445E-02 0 242E+0-8

0 !DO0E-,2 0.,744E+01 0. 750E+00 0. 540E+1.0 0 336E-02 0. I.SE+08
0 800E-C2 0. 744E+01 0. 500E+00 0. 540E 10 '0 224E-02 0 121E+08
0 lO0E-03 0. 734E-+Ol 0, 500E+00 0. 524E+10 0. 2-30E-02': 0. 121E+08
0. 12E+03 0 734E+01. 0. 500E+00 0 524E+10 0 230E-02' 0 ::1IE+o8

0 1i40E-C03 0. 734E+O1 0. 500E+0C 0 524E-10 0. 230'E-O02 q 1-1E*06
0160E+03 0. 724E+01 0. 500E+00 502E+1,3 0 237E-02T 0. 120E+08
0 i.30E---c:3 0i.724E+01 0, 750E+00 0 '508BE+10 0 35-5E-02 0 180E+08

0 0ýE-"3 0 716E-01 0. 1ý-OE*0l 4c9rE+1JD 0 72 6E -C 0 3-r9E+08
ZZOE*t03 0 695E+01 0 10.5E+02 40 43 E +10 0 53--E-01 0 249E+09

E '~--2 0 657E+01l 0 C"20E+02 0 40"E+1 0 '26E+00 0 5!4Z+09
- :E-: 0 626E+3! -D. 3'0E+02 0ý E~~ +, "D+0 0 -12E+09
~SE2.~ 0 586r-401 C3POE+02 0 3:C+I 020:C0*
20-2 D 516E+01 0 5 E +0 0 ~2Er1 0 473,E~0 4 O'- ý4E+09

0 42 -'E+01 i 4kcOE+0:2 0 1 U,2,E - 0 Cý 5sE+O:D C) E-9E+09
-I. - 24E-':2 -) 325E+01 C. 3 3 E + 02 0 42.7E-Oc 0 7~ E--H-CC 0 3t9E+09

0 236E---2 0 214 8,E-.01 Ci1-3E+0 Z 0 2:7 iE + 0 0 --r =E+0, IED
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4 •9/7/82
iTC RUN539S4OOP .. E-" 1OOHR@250C

_ .:u/T RATIO = 5. 205)
EAMP'E DIMENONS

"", ;_-TH= CJ50 WIDTH=O OIC-30- THICK=0' ,D01:220 ,-3 Ar.P=O 10

POINT 3',• OINT VALUEE

T. .7- oCC R- -rAMPING !10'ZJ" I LO.SS TANG LOSE MODL
16 -C'i--"E-'3 0 261E+02 0 150E+03 0 199E+IO "D 471E-01 0 934E+02
-c -0 10E0C 3 0 270E+02 0 148E+03 0. 1.3E+10 0. 505E-01 0 923E+08

-0 800E - = 0. 2.60E-02 0 106E+03 0 !69E+10 0 387E-01 0. 565E+08
-03 600E-',C2 0. 255E+02 0 845E+02 0 162E+10 0 324E-01 0. 525E+08
-0 4GOE-C2 0 250E+02 0 715E+02 0. 157E+10 0 283E-01 0. 444E+08
-0. 200E-C2 0. 246E+02 0 570E+02 0 152E+10 0. 234E-01 0. 354E+03

• 0. OC0-0EO0 0. 245E+02 0. 5305+02 0. 1505+10 0. 219E-01 0 329E+03

0 200E-E2 0. 244E+02 0 490E+02 0. 149E+IO 0. 204E-01 o. 304E+OE
C 00 E. -OZ 0. 243E+02 0 483E+02 0. 143E+10 0. 202E-01 0 300E+03
n O COE-C2 0. 240=+02 0 4SCE+02 0. 144E+10 ). 207E-01 0. 298E+06

-L C 0 300E-C2 0. 242E+02 0 480E+02 0. 147E+10 0. 203E-01 0. 298E+02
-. ICOE•C 0. 240---02 0. 485E+02 0. 144E+10 . 2095-01 0. 301E+06
0 1ZOE-C3 0. 232-_+02 0. 490E+02 0 142E+10 0. 215E-01 0. 304E+08

c 0. 1a "E--I-,03 0. 234E+02 0. 520E+02 0. 137E+10 0 235E-01 0. 323E+C0
30 0 160E"-03 0. 22tE+02 0. 528E+02 0. 128E+10 0. 256E-01 0. 327E+08

0 17E+032 0. 214E+02 0. 5a5E+02 0). 1.14E+10 0. 306E-01 0. 350E+08

S C 0 lE-.03 O. 203E+02 C. 6!OE+C2 0. 103E+10 0 368E-01 0. 377E+08
0 204Ei-03 0 190E+02 0. 630E+02 0. 900E+09 0. 432E-01 0. 389E+02

_ 0 -'n 8E5+ C 0. 180E+02 0. 640E+02 0 807E+09 0 488E-01 0. 394E+08

C 0 214Er-03 0. 167E+02 0 121E+03 0 693E+09 0 107E+00 0. 743E+08
_ .8E÷C3 0. 149E+02 0. 185E+03 0. 543E+09 0 208E+00 0 113E+0O

0 220E--C2 0. 132E+02 0. 224E+03 0. 4.8E+09 0 317E+00 0. 136E+0V
0. 222E3C3 0 115E+02 0 257E+03 0. 321E+09 0 479E+00 0 154E*09
0 224E-0• .. 915E+01 0 264E+03 0 1?6E+09 0 783E+00 0 154E+09
0 Z.E- c3 0 660E+01 O. 213E+03 0. 9P48E+08 0 121E+01 0. 115E+09

C 0 2 E2-03 0. 454E-01 0. 1I16E+03 0. 366E-108 0 139E+01 0. 5!0E+02
A4 , =.3CE- 3 0.3465+01 0 545E+02 0. 149E+08 0 113E+01 0 167E+OS

0 232E--2 0. 280E+01 0 233E+02 0 434E+07 0 735E+00 0 319E+0-

S46
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.0/29/82
RUN544

(L/T RATIO = 3 713:
SAMPLE DIMENE:ONS

LENTH=.C 00,C, WIDTH=O 006010 THICK=O 001710 03' AMP=O 10

POINT BY POINT VALUES

STIM OR T7 P OCC FREG CAMP ING OD LUS LLSS TANS LOSS MODL
-0. .C.E-.03 0.352E+02 O. I6E+03 0 140E+10 0.-3;3E-01 0 550E+OS
-0 SOOE-02 0.341E+02 0 195E+03 0 131E+1O 0 417E-01 0. 548E+08
-0.6C0E+02 0.334E+02 0. 117E+03 0. 126E+10 0.261E-0i 0 3)8E+08
-0.4C.OE+C2 0.327E+02 0. 112E+03 0. !21E+IO 0.259E-01 0 2l3E+06
J-. 200E--0T 0.320E+02 0 106F-03 0 115E+O n0 -5SE-; 1 0 1'27E+0S

C-. O00E-00 0. 320E+02 C. 103E+L3 0 115E-10 0. 251E-01 0. 29eE+08
0,200E-02 0.314E+02 0. 103E+03 0. 11IE+I0 0 261E-01 0. 2S9E+08
0. 400E-02 0. 313E+02 0. 103E+03 0. 11IE-10 0.261E-01 0. 289E+08
0. 600E-)02 0.311E+02 0. 103E+03 0. 109E+10 0 264E-01 0. 269E+08
0. B00E+02 0.310E+02 0. 104E+03 0. 109E+1O 0. 266E-01 0.2•0E+08
0. 100E+03 0.303E+02 0. 103E+03 0. 107E+10 0 26qE-01 0.289E+08
0. 120E+03 0.307E.+02 0. 102E+03 0. 107E+10 0.267E-01 0.285E+08
0. 140E+03 0.306E+02 0.995E+02 0. 106E+10 0 263E-01 0 279E+08
0. 1bOE+03 0.303E+02 0.953E+02 0. 104E+10 0 257E-01 0 267E+08
0 IBOE-03 0.29E=+02 0 916E+02 0 100E+10 0 256E-01 0 257E+08
0 200E+03 0.29•E+02 0. 890E+02 0.962E+09 0 2rE-0i 0. 2T9E+08

2 20E+ 03 0. 277E+02 0. 133E+03 0.865E+0 0 429E-01 0 370E+08
'0 224Er03 0. 251E+02 0. 203E+03 0 751E'0- 0. 76E-01 0 5c7E+OB

0 2,2•E•03 0.240E+02 0 257E+03 0 647E+09 0 .IIE+O0 0 -16E+06
PE 22EC 3 0,217E+02 0. 318E+03 0 .27E+O. 0 1•SE+O0 0 SE4E+08

ý 2OE-C'3 0. 195E+02 0 389E+03 0 427E609 0 2!3ES00 0 :'9E+O0
"0232E-0"3 0 170E+02 0 476E+03 0 32OE+09 D> 4:0E1 C ' 2 .21E+09
0 234E-C3 0 139E+02 0 536E+03 0.213E+09 0 m25E+00 0 146E+09
0 236E-03 0. 102E+02 0. 488E+03 0 111E+09 C. '116E+01 0 !29E+0q
0 23SE-03 0.654E+01 0.285E+03 0 416E+05 0 :.E-0E+Oi 0 =89E+02
0 240E-03 0 450E+01 0. 114E+03 0. 160E+08 0 139E+01 0 22Z.-+08
0. 242' +03 0 358-+01 0. 473E+02 0 756E+07 0 917E-00 0 ;3L+07
0 -744E~-03 0. 29,3E+01 0. 2115E+02 0. 318E+07 0 5q8E+00 0 :'q0E+07
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10/29/62
RUN55S

2CGP -r.;E: 500HRQ300C

(L/T RA-IO = 4 635
SAMPLE DIMENSIONS

L:ENGTH=Z 30-=C WIDTH=O. 007710 THICK=O. 001270 CSC AMP=O 10

POINT BY POINT VALUES

71!n OR 7MP OCC ;REG DAMPING MODULUS LOSS TANG LOSE MODL

-0. 120E -'`3 0 275E+02 0. 860E+02 0. 174E+1C 0. 282E-01 0. 4C0E+08
c -0 lOOE-03 0. 26•E+02 0.1 04E+03 0. 159E+10 0.373E-01 0. 593E+08•" -0.8C,0E+G2 0. 257E+02 0. 914E+02 0. 152E+10 0 343E-01 0 521l~E+08

-0 600E+02 0. 252E+02 0 757E+02 0. 146E+10 0 296E-01 0 431E+08
- -0 400E+02 0.249E+02 0. 615E+02 0. 142E+10 0 246E-01 0. 35OE+08

-0 200E-021 0. 246E+02 0. 600E+02 0. 139E+10 0. 246E-01 0. 341E+08
O. OCOE-,-00 0. 245E+02 0. 590E+02 0. 138E+10 0. 243E-01 0. 336E+08
0. 200E+02 0. 244E+02 0. 580E+02 0. 136E+10 0 243E-01 0. 330E+08
0. 400E+02 0. 243E+02 0. 563E+02 0. 136E+10 0. 236E-01 0. 320E+08
0. 600E+02 0. 243E+02 0. 588E+02 0. 135E+10 0. 24SE-01 0 334E+08
0. 900E+02 0. 243E+02 0. 603E+02 0. 135E+10 0 254E-01 0. 343E+08
0. 100E+03 0.. 241E+02 0. 603E+02 0. 133E+10 0. 258E-01 0. 343E+08
0. 120E+03 0. 240E+02 0. 610E+02 0. 132E+10 0. 262E-01 0. 347E+08
0 140E+03 0. 239E+02 0. 6218E+02 0. 131E+10 0. 272E-01 0. 357E+08
0. 1&0E+03 0. 239E+02 0. 635E+02 0. 131E+10 0. 276E-01 0. 361E+08
0. 180E+03 0. 238E+02 0. 660E+02 0. 130E+10 0 288E-01 0 375E+08
0. 200E+03 0. 239E+02 0. 700E+02 0. 130E+10 0. 306E-01 0. 298E+08
0. 22OE+03 0. 233E+02 0. 763E+02 0. 130E+10 0. 335E-01 0 434E+08
0. 240E+03 0 233E+02 0. 138E+03 0 124E+10 0 629E-01 0. 7S2E+08
0 -,,48E+03 0. 215E+02 O. 257E+03 0. 106E+1O 0 138E+00 0 146E+09
0 252E-C3 0. 193E+02 0. 340E+03 0 S52E+0C 0 T26E+00 0 IQ2E+09
0 254E-C3 0 179E+02 0 372E+03 0 731E-09 0 267E+00 0 210E+09
0. 256E4-03 0 164E+02 0. 3Q0E+03 0 608E+09 0 361E+Q0 0. -'9E+09
0 258E-03 0 146E+02 0 3S8E+03 0 4E3E•09 0. 44aE-00 0 216E+09
0 2b0E 03 0. 125E+02 0 363E+03 0 370E+09 0. 543E+00 0 20'1E+09
0 2-62E-C3 0 111E+02 0. 316E+03 0 273E+09 0 632E+00 0. 172E+09
0 264E+03 0. 950E+01 0. 257E+03 0. 195E+09? O. 706E+00 0 1i8E+09
0 2t6E+C.3 0.81 E+01 0 199E+03 0 140E+09 0 741E+00 0 !C4E+09
IO 268E+3 0. 638E+01 0. 14eE+03 0 Bc2E+OB 0 902E+00 0 723E+08

0.2'70E-C3 0 597E+01 0 107E+03 0 -ý.SE+Oe 0 745E+00 0 51.1E+08
:. E-,0:3 0. 519E+01 0. 765E+02 0 482E+0S 0 705E+08 0 340E+08

"0 274E+-03 0.460E+0i 0 533E+02 0 349E+CS 0 b24E+t0 0 218E+08
0 276E-03 0. 409E+01 0. 3i5E+02 0. 245E+0B 0. 542E+00 O. "23E+08
0. 779E-03 0 367E+01 0 248E+02 0 171.E+0' 0 454E+00 0 778E+07
0 -- 0E-03 0 336E+01 0 158E+02 0 120E'-08 3 346E-00 0. 415E+07

0 2,2EE-03 0. 3062+01 0. 9-15E+01 0 7t552+07 0 258tE+00 0 iP5E*071
0. 284E-C3 0. 295E+01 0. 500E+01 0 5Q7E-07 0. 142E+00 0 9,=IE+06
0 266E-103 0 27-E+01 0. 175E+01 0 365E+07 0 5•4E-0! 0. £C'E+O•
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1 0/29/82
.�•PUN560

RT uL :1OT E 500HR '3 0C

(L,"T RATIO 245 )

-SAMPLE DIMENS:ONS
LEN;TH=: 0C'-,,35 WIDTH=O. OIC470 THICK=C 00121 11C AMPEC 10

POINT BY POINT VALUES

T TIt CR T7MP 0CC FREG n.AMPING M ODiL' S LOSS TANG LOSS MODL

-0. 120E-4-03 0.294E+02 0 132E+03 0.213E+10 0. 537E-01 0. 8C5E+08

-0. 11C-E--03 0.210E+O1 0. 152E+03 -0. 425E+07 0.855E+01 -0.363E+08

-0 90OE',02 0.286E+02 0. 164E+03 0.202E+10 0. 496E-0l 0. 100E+09

-0 700E-02 0.281E+02 0 136E+03 0 194E+1,.- 0.427E-01 0.329E+08

-0 500E-02 0.278E+02 0. 11SE+03 0. 190E+10 0 377E-01 0.7,16E+08

-0. 300E_02 0.275E÷02 0. 105E+03 0. 186E+I0 0.343E-01 0.637E+08

-0 lCkOE-.02 0.273=+02 0. 550E+01 0. 183E+10 0. 163E-02 0. 335E+07

0 !0O0.02 O70EO02 -0.920E+02 0. 179E+10 0 313E-01 0 561E+08

0 300-E02 0. 269E+02 0 920E+02 0. 178E+10 0.315E-01 0. 561E+08

0,1 5"cý3O-2 0.267E+02 0.920E+02 0. 175E+10 0. 320E-01 0. 561E+08

0I. 7DOE-02 0. 263E+02 0. 853E+02 0. 170E+10 0. 305E-01 0. 519E+08

a-0 00C+02 0.261E+02 0.853E+02 0. 167E+10 0.310E-01 0. 519E+08

0.1.0E+03 0.258E+02 0. S63E+02 0 163E+10 0.322E-01 0.525E+08

O.IOE-03 0.255E+02 0.8 80E+02 0. 160E10 0.335E-01 0. 536E+08

0 *I50E+C3 0.252E+02 0. 905E+02 0. 156E+10 0. 35-E-01 0.551E+08

0. 1.E÷02 0.249E+02 0.,%50E+01 0. 153E+10 0 179E-02 0.274E+07

0. 1•0•-03 0.246E+02 0.q4SE+02 0. 149E+10 0.387E-01 0. 576E+08

0i0--02 0.243E+02 0.953E+02 0. 145E+1C 0. 400E-01 0.579E+08

0 230E-03ý 0.239E+02 0. 935E+02 0 140E+10 0. 405E-O 0. 568E+08

15-. 250E ,:3 0.231E+02 0. 890E+02 0. 13mE+i0 0 397E-01 0. 541E+08
27 0 2 --C3, 233E+02 0 S 5E+02 03 0 31' 3 3+1E-O 0. 513E+08

0. 0E-.: 0 230E502 0. G E +02 0. 130E+I C 0. 36.8E-C1 0. 46E+08
0iE. 310C--:3 0. 226 02 '. 773E+02 0. 1255E+10 0 374E-01 0.zlc9E+08

0..30E-Ct-0 0.-22.0+02 0 S43E+02 0. :19E+10 0 430E-01 Q. 51E+O8

0. ._350E-02 03 . 2-AE+02 0 227E+03 0. 1.2E+1 0. 1.23E-00 _. 138E+09

0.364E-03 0. 1147+*02 0. 500E+03 0. 92E+0 0 328E-00 0._302+09

0. 3cE-03 0. 184E+02 0. 506E+03 0.S19E+0• 0. 373E+00 0.3C5E+09

0. 318E-03 0. 171Z+02 0.4q5E+03 0.712E+0C 0. 418E-00 0. 298E+09
0.10E-Z3 0. 160E-+02 0 4tOE+03 0 ;Z!E+Oq 0. !44E+00 0. 2-6E+09

- 150S0- 0. 413E+03 0 543E-0 C. 454E+00 0. 247E+09
0- 3 0, $o•, "DC C 212E+03 0. 443E,09 0 z-IE+00 0 :5E+09

0D. 3800-CE 2 0. 125E#02 0 2Z4E+03 0 373E+00 0. 35;E+0O .0 I32E+09

0. 3 2 6E 3 0. 117FE02- 0. 1,13E+03 0. 332 5 E+0 0 nr_5QE-&0^ 0 e415+08
0.,2E•C3 0. $0÷ 0 990E+02 0 27E+0C 0. 201E-00 -D 5-8E+0S

0. :0E02 0.104E-02 0. 695E+02 0 255E•0 '. E5 - O0 1 405E+03
4, 0.99IE40"".,+O -O.0E+OS

S0 -.c3E-C3 0.,9DE+01 0. 555E+02 0. 2E+0• 0. 1 .. !40

0 422E-03 0. ig+0t 0 435E+02 0. 1'r3E+09 0 '28E+00 0. 248E+09

:4-E 0 S4E1 n 365E+02 0 leIE09 0 D!2-E-.0 0 2C5E+09

Io- 0E-C2 3 79s' 0 328E+02 'D. I40E-Ol 0. 130=-00 0. 1P2E+06
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9/7/82
RUN542

""TCRLLr 4COOT ACED 100HR13c0C

-I :L(L!T RATIO 5.248)
SAMP 'E DIMENSIONS

SN,`TH=,: -:.c=250 WIDTH=0. 01C120 THICK=O. 001210 OSC AMP=0. 10
-C

POINT BY POINT VALUES
_C

ac T. T mgCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-. 2;E03 0. 346E+02 0. 190E+03 0. 306E+10 0.393E-01 0. 120E+0?

-c -0 0 E +E÷C3 0.341E+02 0. 193E+03 0.297E+10 0. 411E-01 0 122E+09
-0.800E+02 0.337E+02 0 196E+03 0.T290E+10 0.428E-01 0 124E+09
-0..•00E+02 0. 334E+02 0.200E+03 0. 284E+10 0.444E-01 0. 126E+09

C -0 400E+03n . 331E+02 0. 203E+03 0. 280E+10 0. 459E-01 0. 128E+09
-0. 00E-02 0. 322E+02 0.206E+03 0.275E+10 0.474E-01 0. 130E+09

Sl 2 0 OOOE+00 0. 323E+02 0. 210E+03 0. 273E+10 0.485E-01 0.133E+09

C %/.200E+02 0.326E+02 0.213E+03 0.272E+10 0.4962-Ol 0. 135E+09
t'I.4Q0E+C2 0.324E+02 0.216E+03 0.268E+10 0.511E-01 0. 137E+09

0. 600E-•:2 0. 3202+02 0.220E+03 0.262E+10 0. 531E-01 0. 139E+09

SO. !OOE-03 0.314E+02 0.220E+03 0.252E+10 0.552E-01 0. 139E+09

O 0. 120E2+3 0.310E+02 0.218E+03 0.245E+10 0.561E-01 0. 138E+09
j C 0. 140E+03 0.307E+02 0.211E+03 0.241E+10 0.554E-01 0. 133L+09

0. IOCE+03 0.303E+02 0.207E+03 0.234E+10 0. 558E-01 0. 131E+09
0. 180E+03 0.296E+02 0.204E+03 0.226E+10 0.569E-01 0. 129E+09
0 200E+03 0.293E+02 0. 195E+03 0.218E+10 0.564E-01 0. 123E+09
0.220E+03 0 288=+02 0. 182E+03 0.211E+10 0.544E-01 0. 115E+09
,. 7,40E+03 0.284E+02 0. 168E+03 0.205E+10 0.516E-01 0. 106E+09
0.260E+03 0.280E+02 0. 154E+03 0. 199E+10 0.486E-01 0.968E+08
'20.2BOE-03 0.276E+02 0. 140E+03 0. 193E+10 0.455E-01 0.280E+08

0.002+0 0. 271E4-02 0. !29E+03 0. 16E+10 0.433E-01 0.805E+08
Zl0. 320EQ03 0.265E+02 0. 133E+03 0. 178E+10 0.469E-01 0.835E+08

Cs 0.32E -03 0.250E+02 0. 199E+03 0. 159E+10 0.789E-01 0. 125E+09
0 338E+03 0.233E+02 0. 306E+03 0. 137E+10 0. 140E+00 0. 192E+09
0. 344E-03 0. 213E+02 0.393E+03 0. 115E+10 0.215E+00 0.246E+09
0. 348E+C2 0. 191E+02 0.439E+03 0. 917E+O: 0.299E+00 0.274E+09
0.352E+03 0. 171E+02 0.442E+03 0.733E+09 0 375E+00 0. 275E+09

a D. 314E+03 0. 159E+02 0 431E+03 0.632E+09 0.423E+00 0.267E+09

0.35oE-C2 0. 149E+02 0.406E+03 0.555E+09 0.453E+00 0.251E+09
0.358EQ03 0. 137E+02 0. 373E+03 0.467E+09 0.491E+00 0.229E+09

C 0. 360E+02 0. 127E+02 0.334E+03 0.400E+09 0.510E+00 0.T204E+09
0. 362E-C:: 0.118E+02 0.292E+03 0.342E+09 0.518E+00 0.177E+09
O. 264E-C-03 0. 111+02 0.248E+03 0.297E+09 0.504E+00 0. 150E+09
0. -D6E-C3 0. 104E+02 0.210E+03 0.262E+09 0.481E+00 0. 126E+09
u0.36aE-03 0.96P8E+01 0. 176E+03 0.224E+09 0.467E+00 0. 105E+09
00,372E+03 0.,88E+01 0. 125E+03 O. 196E+09 0.394E+00 0.734E+08

C 0. 376E+03 0.829E+01 0.925E+02 0. 160E+09 0.334E+00 0.536E+08
0.380E+03 0.788E+01 0.713E+02 0. 143E+09 0.285E+00 0.408E+08
0.3S6E+03 0.744E+01 0 523E+02 0. 126E+09 0.234E+00 0.295E+08

, 0.392E+03 0.706E+01 0.425E+02 0. 112E+09 0.211E+00 0.237E+08
0.404E-03 0.6682+01 0.323E+02 0.985E+08 0. 179E+00 0. 177E+08
0.424E+03 0.647E+01 0.255E+02 0.918E+08 0. 151E+00 0. 138E+08

1C
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10/29/82
RUN392

SAMPLE DIMENSIONS
, EN•rH=;: }O•2C WIDTH=O.0'1C.6 THICK=O.,C1•';, -SC zMF=O.05

POINT BY POINT VALUES

TMnp O- TAF OCC FREG DAMPING m L...S LOSS TANG LOSE MODL

-0. 120E-13 0.353E+02 0. 278E+02 0. 325E+10 0. 110E-01 0 359E+08

-0. 100E+03 0.348E+02 0. 393E+02 0.315E+10 0. 161E-01 0.507E+08

-0 300E+02 0.341E+02 0. 550E+02 0.303E+10 0.235E-01 0.710E+08

-0. ýtOE-02 0 333E+02 0. 673E+02 0 289E+10 0.302E-01 O .OS68E+08

C -0. 400E-02 0. 327E+02 0 668E+02 0 279E+10 0.3092-01 0.362E+08

-0.200E-02 0. 322E+02 0.678E02 0 T7,OE+10 0 324E-01 0. 275E+08

O. O00E+00 0,.,317E+02 0.715E+02 0.262E+10 0.352E-01 0.923E+08

0. 200E+02 0.312E+02 0.800E+02 0. 253E+10 0.408E-01 0.103E+09
C 0.400E+02 0.30OE+02 0.905E+02 0.247E+10 0.473E-01 0. 117E+09

0.600E-1-02 0.301E+02 0. 103E+03 0.235E+10 0.562E-01 0,132E+09

0. 900E+02 0.294E+02 0. 109E+03 0.224E+10 0. 628E-01 0. 141E+09

0.100+03 0.287E+02 0.995E+02 0.214E+10 0. 600E-01 0. 128E+09
0. !20E+03 0.2e82E+02 0.860E+02 0.206E+10 0.537E-01 0. 111E+09

0. 140E+03 0.278E+02 0.740E+02 0.200E+10 0.477E-01 0.953E+08

0. 160EE•03 0.274E+02 0.643E+02" 0. 194E+10 0.426E-01 0.827E+08

0. 180E-03 0.270_+02 0. 558E+02 0. 190E-10 0.378E-01 0.718E+08

0.200E+03 0.269E+02 0.475E+02 0. 187E+10 0.326E-01 0.612E+08

0. 220E-03 0. 261E+02 0.420E+02 0. 232E+10 0.295E-01 0. 5 411E+08

0 740E+03 0.26!E+02 0 373E+02 0. 177E+10 0270E-01 0.479E+08

0 260E+03 0 257E+02 0 370E+02 0 1712+ 1 E'. 272E-01 0. 46E•08

D0.=279E-C 0.24ZE+02 0..703E+02 0 !52E+10 0.599E-01 09c9E-08

0. 2S2TE03 0.224E+02 0. 108E+03 0. 130E+I- 0 107E+00 0. 139E+09

0. Z4E-03 0.210E+02 0. 136E+03 0. 1E 3E-1 0 153E+00 0. 174E+09

S0. ZEE C3 0. 191E+02 0. I&IE+03 0 937E+09 0 220E+00 0 206E+09

0. 282E+03 0. 169E+02 0 122E+03 0.734E+09 0.316E+00 0.2322E+09

i0.2902E03 0. 147E+02 0. 191E+03 0.547E+09 0.441E+00 0. 241E+09

0. 292E+03 0.122E+02 0. 182E+03 0.372E+09 0. 6:9E+00 0 227E+09

0. q4E+C3 0.964E+01 0,.153E+03 0 227E+09 0.814E+00 0. 1-5E+09

0.2:E•,03 0.754E+01 0. 110E+03 O. tS3E+OC 0. 93E+00 0 128E+09

S • 0.293E•C2 0.590E+01 0 390E+02 0.75E+CS 0 93E+00 0 •38E+08

0. 3002E-C3 0.479E+01 0. 405E+02 04A0E+0 0. 377E+00 0. 385E+08

Ic0. "302E- 03 0.397E+01 0. 225E+02 0. 253E+03 0. 706E+00 0 179E+08
0. .4AE-C3 0.336E+01 0 11OE+02 0. '36E+08 0 483E+0 0.0 54E+07

0 306E-03 0.267E+01 0.250E+01 0. 270E+07 0 173E+00 0. 467E+06

Cd17
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9/7/62

o RUN536
TORLON 4000T 10OHR@250C

SP DMSN(L/T RATIO 4.961)I SAMPLE DIME-NS0N"

LLENGTH=O 0C6350 WIDTH=0. 009960 THICK=0. 0012O 0 OSC AMP=0 10

POINT BY POINT VALUES

TIM OR TMP OCC =REG DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E•03 0.354E+02 0. 139E+03 0.274E+10 0.276E-01 0.756E+08

O -0. 100E+03 0. 349E+02 0. 152E+03 0.266E+10 0.309E-01 0. 824E+08
-0.800W-02 0.353E+02 0. 157E+03 0.2272E+10 0.314E-01 0.854E+08
-0.600E+02 0.35-"E+02 0. 146E+03 0.268E+10 0.296E-01 0.794E+08

iC -0.400E+02 0.346E+02 0. 135E÷03 0.264E+10 0.277E-01 0.734E+08
-0.200E+02 0.344E+02 0. 124E+03 0.259E+10 0.261E-01 0. 674E+08
0. 000E+00 0.341E+02 0. 130E+03 0.255E+10 0.276E-01 0.704E+08

"" 0. 200E+02 0.339E+02 0. 135E+03 0.251E+10 0.292E-01 0.734E+08
0.400Ei-02 0.338E+02 0.141E+03 0.249E+10 0.306E-01 0.764E+06
O.bOOE+02 0.336E+02 0. 146E+03 0.247E+10 0.321E-01 0.794E+08

ic OOE+02 0.336E+02 0. 153E+03 0.247E+40 0.334E-01 0.e28E+08
0. 100E+03 0.334E+02 0,158E+03 0.244E+10 0.351E-01 0.855E+08
0. 120E103 0.331E+02 0. 163E+03 0.240E+10 0.367E-01 0. 882E+08

"c 0.140E+03 0.32SE+02 0.170E+03 0.235E+10 0.393E-01 0.922E+08
0.!60E-03 0.324E+02 0.178E+03 0.229E+10 0.420E-01 0.963E+08
0,120E+03 0.320E+02 0.185E+03 0.224E+10 0.448E-01 0. 100E+09

C. 0.200E-03 0.316E+02 0.193E+03 0.219E+10 0.477E-01 0. 104E+09
0.22OE+C3 0.313E.+02 0.205E+03 0.214E+10 0.521E-01 0. 111E+09

.0.240E+03 0.30-E+02 0.218E+03 0.207E+10 0.570E-01 0. 118E+09
o 0.260E+03 0.303E+02 0.C822E+03 0.200E+10 0.617E-01 0.123E+09

0.2e0E+03 0.295E+02 0.240E+03 0. 190E+10 0.684E-01 0. 130E+09
0.300E+03 0.289E+02 0.260E+03 0. 182E+10 0.773E-01 0. 141E+09

C 0.3'20E+03 0.4275E+02 0.285E+03 0. 165E+10 0.935E-01 0. 154E+09
0.330E+03 0.256S+02 0.300E+03 0.145E+10 0.,112E+00 0.162E+09
0.336E+03 0.238E+02 0.370E+03 0.123E+10 0.163E+00 0.200E+09
"0.340E+03 0.221E+02 0.435E+03 0. 106E+10 0.220E+00 0.234E+09
0.344E+03 0.199E+02 0.500E+03 0.856E+09 0.314E+00 0.269E+09
0.346E+03 0.1865E+02 0.526E+03 0.740E+09 0.382E+00 0.283E+09

C 0.348E+03 0. 171E+02 0.535E+03 0.632E+09 0.452E+00 0.286E+09
0.350E-03 0.152E+02 0.530E+03 0.5325+09 0.530E+00 0.282E+09
0.352E+03 0.143E+02 0.503E+03 0.433E+09 0.614E+00 0.266E+09

C 0.354E+03 0. 126E+02 0.460E+03 0.337E+09 0.716E+00 0.241E+09
0.356E+03 0. 110E+02 0.398E+03 0.253E+09 0.815E+00 0.206E+09
0.356E+03 0. 963E+01 0. 329E+03 0. 190E+09 0.877E+00 0.167E+09

C 0.360E+03 0.850E+01 0.265E+03 0.146E+09 0.910E+00 0.132E+09
0.362E+03 0.763E+01 0.205E+03 0.114E+09 0.874E+00 0. 100E+09
0.364E+03 0.689E+01 0.158E+03 0.905E+08 0.826E+00 0.748E+06

C 0.366E+03 0. 625E+01 0.125E+03 0.725E+08 0.794E+00 0.575E+08
0,368E+03 0.575E+01 0.950E+02 0.593E+08 0.713E+00 0.422E+08
0.370E+03 0.538E*+O1 0,750E+02 0.501E+08 0.644E+00 0.323E+08

Q 0.372E+03 0.513E+01 0.600E+02 0.443E+08 0.566E+00 0.251E+08
0.374E+03 0.488E+01 0.475E+02 0.388E+08 0.496E+00 0. 192E+08

,0. 378E+03 0. 463E+01 0. 325E+02 0. 336E+08 0. 377E+00 0. 127E+08
o 0. 3B0E+03 0.438E+01 0.250E+02 0.286E+08 0.324E+00 0.928E+07

0.386E+03 0.413E+01 0. 150E+02 0.240E+08 0.219E+00 0.524E+07
0. 392EO3 0.306E201 0. 750EC.01 0. 19Q&RO 0. 124E200 0. :2E4÷07

0.396E+03 0.3755E+O1 0.500E+01 0.175E+08 0. 882E-01 0.154E+07

0.408E+03 0.363E+01 0.250E+01 0.154E+08 0.472E-01 0.728E+06

173



10/29/82
RUN545

UP.JOHN Z0S0 AGE' 10OHRaZOOC

(L/T RATIO = 3.474)
SAMPI-E DIMENSIONS

LSNGTH=O. 00o350 WIDTHO. 010720 THIC-0. O01160 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR TMP OCC ,REG DAMPING MODULUS LOSS TANG LOSS MODL
-0.120E+03 0.381E+02 0. 760E+02 0.398E+10 0. 130E-01. 0. 51.6E+08
-0. 1C0E*03 0.375E+02 0. 100E+03 0.385E*10 0.176E-01 0. 6"7TE+0
-0.800F+02 0.369E+02 0. 124E+03 0. 373E+10 0. 252E-01 0.841E+08
-0.600E+02 0.364E+02 0.1482+03 0.363-+10 0.277E-01 0. 100E+09
-0. 400+02 0.356E+02 0. 152E+03 0.347E+10 0.297E-01 0. 1031+09
-0.200E+02 0.35•2÷+02 0. 119E+03 0.339E+10 0.238E-01 0. 807S+09

O. O00E+00 0.348E+02 0. 112E+03 0.330E+10 0.230E-01 0. 759E+08
0. 200E+02 0. 342E+02 0. 122E+03 0. 320E210 0. 256E-01 0. 8e272+0
0. 400E202 0.336E+02 0. 132E+03 0. 309E410 0.290E-01 0. 894E+08

- 0. 600E-02 0. 330÷+02 0. 137E+03 0. 298E+10 0. 3112--01 0. 928E+08
0. 800E02 0. 3219+02 0. 140E+03 0. 292E+10 0. 336E-01 0.948+08
0. 100E+03 0. 31.5E!ý02 0. 140E+03 0. 271E+10 0. 349E-01. 0. 9482+09
0. 120-E+03 0.310÷+02 0. 140E-03 O0,263E+10 0.360E-01 0.949e+08
0. 140E+03 0. 305E+02 0. 137.+03 0. 255E410 0. 364E-01 0. 927E+08
0. 160E÷03 0. 300+02 0. 131E2-03 0. 245E-10 0. 362E-01 0. 886E+08

O. ISOE103 0. 296E÷02 0. 125E+03 0. 239E+10- 0. 354E-01 0.e846E+08
0.200E÷03 0. 292E+02 0. 114E+03 0.232E210 0.331E-01 0.-768E+08
0. 220E203 0. 2V9E-02 0. 103•+03 0. 228E210 0.307E-01 O. 6gSE+08
0. 240E+03 0. 285E+02 0. 980E+02 0. 221E-10 O. 29E-01 0. 663E+08
0.2602E03 0. 281-+02 0. 9183E02 0.215E÷10 0.309E-01 0.664E+08
0.280E÷03 0.276E+02 0.120E+03 0.207E+10 0.389E-01 0.808E+08
0. 29TE.03 0. 258E+02 0. 280E203 0. 181is1o 0.104E+00 O. I.9E+09
0.300E203 0. 244E+02 0.384E÷03 0.162E+10 0.160E+00 0. 259E+09
0.304E-03 0.220E+02 0.502E+03 0.131E+10 0.258E200 0. 3382E09
0.306E-03 0.206E.02 0.540E+03 0.115E+10 0.316E+00 0.362E+09
0.30eE*03 o. 188÷a+0 o. 538e+03 0.958E+09 0. 376E200 0. 3602E09
0.310E-03 0. 171E÷02 0. 505E+03 0.791r+09 0. 426• 00 0.337E+09
0 312E+03 0. 151E+02 0. 432E203 0.611E+09 0.469E200 0. 2,6201a
0.314E+03 0. 1352+02 0.348E+03 0.484E+09 0.473E200 0. 229E+09
0.316E+03 0. 121E÷02 0.277E203 0.386E0*0 0. 468E200 O. 1I9E+09
0.318E-03 0. 110E02 0.221E+03 0. 316bE09 0.452E200 0. 143E209
0.320E+03 0.984E201 0.181E+03 0.249EO+0 0.463E200 0.115E+09
0. 322E+:3 0.894E÷01 0. 151E+03 0.203E+09 0. 46"7E00 o. *7E+OS
0. 324E-03 0.939E+01. 0. 1J26203 0.176E209 0. 443E+00 0.782E+08
0. 342E4'-03 0.788E+01 0. 108E+03 0.154E+09 0. 431E+00 0.662E+20
0.329E203 0. 7192.01 0.918E+02 o. t25E+09 0.440E+00 0. 551E.08
0.330E+03 0. 6691+01 0. 753E+02 0. :.0.+09 0. 417E200 0. 4&.aE08
"0. 332E-03 0. 619E+01 0. 640E+02 0. 884E80÷ 0. 4E-0-00 0 066E+08
0.3342-03 0.572S+01 0.553E+02 0.748E+08 0.'411+00 0. 07s+08

0. 336E-03 0.496E+01 0.3se8E+0ý 0.50 e5+08 0.390E+00 0. IqSE+09

0. 342E:3 0. 447E*01 0. 273E+0o 0.382E+08 0.337E+00 0. .Z9E+08
0 3-4EC3 0. 424E+01 0. 2_SE+02 0 325eSo 0.. 34E+00 0. 1022.08

'34E-03 0. 404E201 0. 188E+02 0. 270.09 0.28sE+o0 0.7C7E+07
0. 348E-:3 0389.01 0. 15 5E+ 02 040. 254E+00 0. cSE+07
'3. OSOE-03 0.3 67E01 0 25E-021 0. ZO-0 22 0 220E200 0 aeSE-07• ]•:.... • . 5•E Ol •.•0 E+02" ý3..' zK C - .• _-u=' ̂  .3 = Ov

03. 54E 2 05 3462O1 0. 7750.01 . 1 z -Ca 0. 1 0E÷00 0. 25SE207

S0. 356E-C3 0. 33E2+01 0. 6002E01 0. I42••CS . 1322.00 0. :1 E707
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0. 3 5E•C-- 0. 327E+01 0. 475E+O1 0. 125E+QS 0. i 1CE+00 0. 138E+07
-. 3;0E-C3 0, 31&E+01 0. 3-25E+0 0. 107E+03 0. 205E-01 0. eOE+06
0. 362E-03 0. 307E+01 0. 2125E+01 0 998E+07 0. 594E-01 0. 533E+06

1.

C",

I'II

i1 7 5
, - - - - -- - - - - - . - - -



10/29/a2
RUN563

IUPjGý-N Z-:O AGED !00HR!%TQ'C

(L-/T RAITiO. 4
SAMPLE DIMENSIONS

LENGvH-C. 00250 WIDTH0. 0091.70 THIC=O .,'X121C0 (sC AMP-0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG CAMPING MODULUS LOSS TANG LCSS MODL
-0. 0zaE-C3 0. 329E+02 ' O. 111E+03 0. 305E+10 0 253E-0I o. 77, 1÷+08
-0. 100E-*03 0. 324E+02 0.1 37E+03 0. 296E+10 0. 393E-01 0. 954E+08
-0. 900E-02 0. 321E+02 0. 155E+03 0. 291E+iO 0. 372E-01 0. .08E÷09
-0. 600E+02 0. 305E+02 0. 1A7F+03 0.261E-10 0. 498E-01 0. !30E+09
--. 4OOE-02 0.299E+02 0. 205E+03 0. 251E-010 0. 588E-01 0. 143E+09
-0. 2002E-C2 *0. 29*3Z+2 0. -209E+03 0. 2-41E-.10 0. 603E-01 0. 146E+09

0. O00OE00 0. 287÷+02 0. 203E+03 0, 232-ý10 0. 6lOE-01 0. 141E+09
0.200E÷02 0.281E+02 0. 1792E03 0.22=-E+10 0.5592-01 0. 124E+09
0. 400E-02 0. 2277+02 0. 152E-03 0.216E.10 0.489E-01 0. 105E+0w
0. 600E-4-02 .0273E+02 0. 136E+03 0. 210Ei10 0.450E-01 0. 943E+08
0. 800E-02 0. 269-+02 0. 1342+03 0. 203E+10 0. 457-01 0. 9292+08
0. 100E÷03 0. 265E+.02 0. 129E+03 0. 197"2410 0. 457s-01 0. 899E+08
0. 120E+03 0. 261E+02 0. 125E9+03 0. 191E+10 0. 455E-.1 0. 867E+08
0. 140E203 0. 2582+02 0. 119E203 0. 1.87E+10 0. 444E-011 0. 829E+08
0. 1i80E03 0. 254E+02 0. 112E÷03 0. 181E÷%10 0. 431.2-01 0.778E+08
0. 180E+03 0. 251E+02 0. 105E+03 0. 1 774- . 0. 412E-01 0. 730E+08
0. 200E-03 0. 249-+02 0. 985E÷02 0. 173E+10 0. 392E-01 0. 684-•+0
10. 220E+03 0. 245!E+02 0. 9t3E+02 0. 169E+140 0. 384e-01 0. 6.-.8E+08
0. 240E0,3 0. 243E+02 O. 890.E02 0. 165E-10 0. 371.S-011 0. -11E+08
0. 260E2-3 0.23CE+02 0. 8435E02 0. 15924.10 0. 22E-01 0. 5S7E+08
0. .20-GE03 0. 232E+02 0. 978E-02 0. 1 5A.=-10 E+.. 1--01 0. =7SE-o-0
0. 2Q.2E03 0. 2210S02 0. 149E+03 0. 1382410 0 761E-oi 0. 103E209
0.292E-C3 0.205E+02 0.233E+03 0. 1172.10 0. 13E+00 0. 161E209

0. E02,:+0 0. 187E+02 0.298E+03 0. 6÷0 0 . +00 -. 2052+09
0. 304E+03 0. 175E+02 0.3 20E03 0. 50E209 O.T!SE+00 0. 2202E09
0. 306E+03 0. 164E,02 0,326E+03 0. 74OEP09 0. 302.00 O0. =23E+09
0. 308E+03 0. 1522-.02 0. 3142+03 0. 639E+09 0. 336E+00 0. 214E+09
0. 31020E2 0. 142•+02 0. 289E+03 0. 550E+09 0. 357S+00 0 197E+09
0. 3 44.-T E3 0. 132E+02 0. _757E+03 0. 46+9 0. 36.-4E00 0, i720
0.3142-02 0. 123S+02 0. 224E+03 0. 412E-00 0.367E-00 0. :l-,E09
0.316E-03 0. 115E+02 0. 1.6E+03 0.359E+0 0. 364E+00 0. '121E+09
0.31S8-03 0. 108!+02 O. i6E+03 0.315E09 0. 332E+00 0.1. 2E.09
0.3222-0E3 0 ,1012E02 0. 146E-03 0. 273E+09 0. 353E+00 0. o,3E08
1 322E-4-3 0.948E,+01 0. +. 0.127F0÷0e
O, 32•E-, 0.888•01 O. 0111 E-03 0.206E+00 0 348+E00 0.7:5E+08
0.3ZSE•C2 0. 799e÷01 0. 843E+02 0. .32S-09 0..27 1 0-. .3'4E2+o0
0. 3302-02 0.7572+01 0. 732E+02 0. 045.-09 0. 39E+00 0. 4•.2E+0
0. 334E-03 0.697E+01 0. 578E+02 0. 1.20E09 0 TE6O 0. 254E+03
0.332+02 0.644E+01 0. 460E+02 0. q9? S 0.3 275E00 0. -5+S7Os
0. Z-2E-23 0. 596E+01 0.370E+02 0. 323E*08 0. 252E-00 0. 15E+0a
0.34E-+03 0.556E+01 0. 303E202 C. 7022+08 0. 242E-00 0.!70E+08
0. 2E -,3 0. 5213:01 0. a30E+02 0. 60c7.OS 0. =7E-00 0 262E+c0
0. -1-- '2 0.495E-04 0. 1.52+G2 0. 520E÷02 0. iT72+0O 0. c32+O6
3.3 0E-, 4 0 475!E01 0. 132202 0.i4652+0 .0 . ..

~ 0.446201 0l~O202 .~-0,0 -r+0 i~ =20,F-07"; -~':: . O. 4122+01 Q I2!2+2 0. 32+0-C "0 1722-,00 3. 52+07
4 . al,3. 27+1. Z. 202 0* . 2* i.- aC :- ,;

A. .Z 5 -
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0. 3q2E+C3 0. 354E+01 0. '50E--1 0. 0.E÷c8 0.qý 1E-O1 0 179E+07
0 3zeE-C0 0. 336+01 0. 350E+01 0. 14 ,E+0S 0.76-8E-01 C. 1:2E+07
0. 390E-C2 C'. 326E+O1 (D. 250E4-01 . !28E-0• 0 5r2E-Ol 0.745E+0
3,. •4E+C3 0.316E-01 0. 125E+01 ..' i!0E+l0o 0 310E-O1 3. 2T0E+06
C.0. 3SE+0C 0. c7PE+01 0. 250E+00 0 368E+07 0. 635E-02 0. 3C7E+05

• Iii

4 1 77a-- Z. . . . . . . . . . . .. . . -. . .. . . . .. . . . .



'10/29/82
V PUN419

U-P:C- .rCiC , P;f-.SED -

(L.'T RA7IC = 7.651)

SAMPLE DIMENS:ONS

LENGTH='] C•250 WIDTH=O 011430 THICK=O ,-C0830 :-4C AMPF=. 10

POINT BY POINT VALUES

TIM OR 7MP 0ckC =KEG zrAMP ING MooDUllUJS * LIOSS TANG LOSE MODL
-0. 120E-:C 0.229E+02 0. 6;5E+02 0.363E+10 0. 330E-0! 0. 10ZE+09

-0. 1 CE4-03 0. 222E+02 0 465E+02 0.357E+10 0.234E-01 0. 836E+08

-0,800E-02 0.224E+02 0 463E+02 0.349E+10 0.228E-01 0.797E+08

-0, 60;E-'`2 0 219-E-02 0. 420E+02 3. 333E+10 0 217E-01 0. 7Z3E+08
-. 403E•2 0. 217E+02 0 418E+02 0. 326E-10 0.221E-01 0.7!9E+08

-0. 200E-.'2 0.214E+02 0.413E+02 0.,316E+10 0.224E-01 0.710E+08

0.000E-00 0.211E+02 0.415E+02 0.30SE+10 0 232E-01 0.714E+08

0. 200E+02 0. 208E+02 0. 413E+02 0. 299E+10 0.238E-01 O. 709E+08

0. 400E+C2 0.205E+02 0.423E+02 0. 293E+10 0.248E-01 0. 726E+08

0.0600E•02 0.204E+02 0.438E+02 0.287E+10 0.262E-01 0.752E+08

0.800E+02 0.202E+02 0.445E+02 0.283E+10 0.270E-01 0.764E+08

0. 100E+03 0.200E+02 0.453E+02 0.276E+10 0.281E-01 0.777E+08

0. 12•E+03 0. 198E+02 0.463E+02 0.271E+10 0.293E-01 0.794E+08

0. 140E+03 0. 196E+02 0.478E+02 0.265E+I0 0.309E-01 0. 820E+08

0. 160E+03 0.194E+02 0.500E+02 0.260E+10 0.330E-01 0.858E+08

0. 180E÷03 0. 1915+02 0. 528E+02 0. 253E+10 0.358E-01 0.905E+08

0. 200E-03 0. 18Q=+02 0 55SE+02 0. 244E-10 0.391E-01 0. 955E+08

0.220E-C3 0. 184E+02 0 5S5E+02 0. 233E+10 0.430E-01 0. 1O00+09

0.T240E503 0. 181E+02 0. 590E+02 0 226E+10 0.447E-01 0. 1O1E+09

0 .260E-02 0. 177E+02 Q. 575E+02 0. 215E 5 0 C.457E-01 0. 93E+08

,. 20E-S3 0. 173E+02 C. 555E+02 0.20,E+10 0.IE -01 0. 948E+0S

0. 300E-03 .. 169E+02 0. 553E+02 O.! 6E+ 1 0.42E-O1 0.4951E+08

0 3A8E--.. 0. 159E+02 0 570E+02 0. 175E-i C. 653E-01 0. 114E+09

0. 32oE-0 0. 149E+02 0 B58E+02 0. 15!E+iO 0. 963E-01 0. 145E+09

ii 0.3E3 0. 141E+02 0 IO1E+03 0. 135E+10 0. 126E+00 0. 170E+09

0. 33aE+03 0. 130E+02 0 118E+03 0. 114E+10 0. 1755E+00 0.199E+09

0. 338E÷03 0. 119E+02 0 137E+03 0. 949E+09 0.240E+00 0. 228E+09

0.2340E-03 0.¶13E+02 0 145E+03 0. 847E+09 0. 284E+00 0.240E+09

'D 3 4E-C2 0 106E+02 0 51E+03 0 ,334E+00 0.249E+09

0. 344E•-C3 0.971E+01 0. 154E+03 0. 620 E00 0.406E+00 0.252E+09
0. 346E-03 0.891E+01 0. 153E+03 0 516E+0 0. 47-6E+00 0. 245E+09

0. 348E-3E.3 0.802E+01 0. 145E+03 0.410E+09 0. 556E+00 0. 22-8E09
0. 350E--S3 0.709E+01 0. 131E+03 0. 3105+09 0.647E+00 0. 2'5!E+09

0 352E-03 0.630E+01 0. 112E+03 0. 236E+00 0. 701E+00 3. 1;o6E09

3. 354E5-C3 0.551E+01 0. 915E+02 3. 171E+09 0 747E+00 O. 127E+09

0. 356E4Cw 0.481E+01 0. 705E+02 0 ! 20EI09 0 755E-00 0.*9C4E+08

0. 3585EC3 0.421E+01 0. 523E+02 0.988E+08 0. 730E+00 0. 5c7E+08
0 360E+03 0. 380+01 0.378E+02 0.585E+08 0.648E+00 0.379E+08

C. 362E+03 0.33;E+0! 0.ý 65E+02 0.37.6E+03 0.m573E00 3.2!6E•08

0.364E-03 0.314E+01 0. 173E+02 0 2L2E+0S 0.434E+00 0. 114E+08

0. 366E-03 0. 289E÷01 0 138E+02 0. 156E+08 0. 320E+00 0. 48E+07

0. 368E-C3 0. 26-E+01 0 550E+01 0.-773E'07 0 189E+00 0 la6E+07

k 178
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-,.--j -.7 7,.RIP--- -

f 9/7/82

so RUN538
6UPJOHN $0 AGED 100HRe250C

(L/T RATIO = 4.635)
SAMPLE DIMENSIONS

L-E- -.GTH=C-. WIDTH=O 010570 THICK=O. O01370 OSC AMP=O. 10

C2

POINT BY POINT VALUES

TIM iRp 7MI OCC FREG DAMPING MODULUS 4SS TANG LOSS MODL
-0. 1 0E'E03 0.413E+02 0.800E+02 0. 298E+10 0. 116E-01 0.334E+08

--C -Q. OOE+03 0.408E+02 0.925E+02 0.2SlE+10 0. 138E-01 0.387E+08
13 -0. 00E-CZ 0.398E+02 0. 105E+03 0. 2682+10 0. 164E-01 0.440E408

-0. 600E-02 0.392-+02 0. 119E+03 0. 259E+10 0. 191E-01 0. 496E+08
C. -0. 400E.02 0.387E+02 0. 132E+03 0.252E+10 0.219E-01 0.551E+08

-0.-OOE+QT0 0.38;_+02 0.144E+03 245E+10 0.246E-01 0.603E+08
O. OOOE+00 0.377E+02 0. 157E+03 0. 240E+10 0. 273E-01 0. 654E*08

C 0. 2OOEE42 0.372E+02 0. 174E+03 C. 233--E+10 0.311E-01 0.727E+08
D0.400E5C2 0.370E+02 0.192E+03 0.230E+10 0.348E-01 0.-800+08

0. bOOE+02 0.365E+02 0.209E+03 0.225E+10 0.388E-01 0.873E+08
C 0.S00E•-02 0.361E+02 0. 220E+03 0.2220E+10 0.417E-01 0.917E+08

. 100E-ý-03 0.357E+02 0. 221E-03 0.215E+10 0.428E-01 0.920E+08
D120E+03 0. 353E+02 0. 214E+403 0. 210E+410 0. 426E-01 0. 894E+08C- 0. 140E+-03 0.349E+02 0. 199E+03 0.205E+10 0.405E-01 0.831E+08

0. 160E-03 0.345E+02 0. 179E+03 0.201E+10 0.372E-01 0.747E+08
0. 180E+03 0.342E+02 0. 158E+03 0. 197E+10 0.333E-01 0.657E+08

,0,200E03 0.C33+02 0..138E+03 0. 194E+10 0.297E-01 0. 575E+08
0. 220E+03 0.337E+02 0. 131E+03 0. 191E+10 0.285E-01 0. 546E+08
O.0240E+03 0.335E+02 0. 118E+03 0. 189E+1.0 0.260E-01 0.491E+08
0. =:60E+,:3 0. 333=-+02 0. 11L7E+03 0. 187E+10 0. 262E-01 0. 489E+030278E�-03 0.315E+02 0. 2.5E+03 0. 167E510 0. 612E-01 0. 1025+09
0. 2=SE+03 0.295E+02 0.395E+03 0. 147E+10 0. 112E+00 0. 164E+09

0. 282E-03 0.269E+02 0.536E+03 0. 12!E+10 0. 184E+00 0.223E+09
=0.2S4E-03 0.249E+02 0.610E+03 0. 104E+10 0 244E+00 0.253E+09
0.2826E+03 0.220E+02 0.653E+03 0. 810E+09 0. 334E+00 0.270E+09

_ 0. ZS8E*-03 0.193E+02 0.647E+03 0.617E+09 0.433E+00 0.267E+09
0.290E.03 0. 167E+02 0. 6r1+E03 0.461E+09 0.552E+00 0.T255E+09
0. 292E+C3 0. 142E+02 0.56!E+03 0.33!E+09 0.689E+00 0. 228E+09I ZC 0 294E+03 0. 12 E+02 0.471E+03 0.232E+09 0.816E+00 0. 189E+09
0. q.29 6E03 0.984E501 0.362E+03 0. 153E+09 0.928E+00 0.142E+09
0. 298EE-03 0. 811E501 0.257E+03 0. 101E+09 0.966E+00 0.976E+08

C I 0.300E+03 0.676E+01- 0.173E+03 0. 670E+08 0.940E+00 0.629E+O8
0.302E-03 0. 57*BE+01 0. 117E+03 0.460E+08 0.872E+00 0.401E+08
0.304E+03 0.490E+01 0.795E+02 0.302E+08 0. 821E+00 0.248E+08

II C 0. 306E+03 0.440E+01 0.555E+02 0.224E+08 0.711E+00 0. 159E+08
0. 308E-C-q 0.399E+01 0.398E+02 0.165E+08 0.620E+00 0. 102E+08
0.310E+03 0.369E+01 0.293E+02 0.126E+08 0.533E+00 0.674E+07

C 0.312E+03 0.341E+01 0.215E+02 0.933E+07 0.458E+00 0.427E+507
0.314E+03 0.317E+01 0. 158E+02 0.669E+07 0.387E+00 0.259E+07
0.316E+03 0.309E+01 0. 115E+02 0. 577E+07 0.299E+00 0. 172E!-07

I I & 0.31E+03 0.288E+01 0.775E+01 0.362E+07 0.233E+00 0.841E+06
0.,320E+03 0. 280E+01 0. 500E+01 0.290E+07 0. 158E+00 0.459E+06
0.,322E+03 0..270E+01 0.275E+01 0.197E+07 0.935E-01 0.184E+06
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" 0/29/82

PUN566
~ A.ED50 OHRe300C

(LIT RA7I = 5.01
SAMPLE DIMENSIONS

LENGTH=C 0C6250 WIDTH=O. O09OE.: THICA=O. 00!180 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR TMP OCC'FREG DAMPING MODULUS LOSS TANG LOSE MODL
-0. 120E403 0.283E+02 0. 148E+03 0.248E+10 0.45-6E-01 0. '13E+09
-0. 100E+03 0.276E+02 0. 150E+03 0.235E+10 0.488E-01 O. I15E+09 '
-0.800E+02 0.272E+02 0. 138E+03 0.228E+10 0.464E-01 O. 106E+09
-0.600E'-02 0.267E+02 0. 116E+03 0.224LE+1O 0.402E-01 0.SSSE+08 -
-0. 400E+02 0.263E+02 0.963E+02 0.214E+10 0.344E-01 0. ,37E+08
-0.200E-02 0.260=+02 0. 855E+02 0. 208E+10 0.314E-01 0.655E+08

-0.00E+O00 0.257E+02 0.785E+02 0. 204E+10 0.295E-01 0.601E+08
0. 200EE5O0 0.253E+02 0.750E+02 0.197E+10 0.2915E-01 0.5740E+08
0.400E•02 0.2502+02 0.753E+02 0.193E+10 0.298E-01 0.576E+08
0.6005E+02 0.247E+02 0.790E+02 0.188E+10 0.321E-0! 0.604E+08
0.-800E+02 0.244E+02 0.840E+02 0.184E+10 0.350E-01 0.642E+08
0. 100E-03 0.241E+02 0.890E+02 0.179E+10 0.380E-01 0.680E+08
0.120E+03 0.237E+02 "0.893E+02 0.173E+10 0.395E-0" 0.682E+08
0.140E+03 0.233E+02 0.855E+02 0.167E+10 0.392E-01 0.653E+08
0. 160E0^203 0.229E+02 0,795E+02 0. 161E+10 0.376E-01 0.607E+08
0. ISOE+G3 0.226E+02 0.723E+02 0. 157E+10 0.351E-01 0. 551E+08
0 200E+03 0.223E+02 0. 643E+02 0. 153E+10 0.321E-01 0.490E+08
0. 220E+03 0.E221E+02 0.573E+02 0. 150E+10 0. 291E-01 0.427E+08
0. 240E+33 0.219E+02 0.510E+02 0. 147E+10 0.264E-01 0.389E+08
0. 260E---03 0.216E+02 0. 465E+02 0. 143E+10 0. 247E-01 0. Z5E+08
0 2SOE+03 0.215E+02 0. 443E+02 0 13sE5+1 0.244E-01 0.237E+08
,0 300E-C3 0.20-=+02 0.4q3E+02 0. 133E+0 0 262E-01 O 2755+08
-. 20E.03 0. 204E+02 0.753E+02 0. 128E+10 0. 449E-01 0. 573E+08
0 330E-'-03 0. 193E+02 0.218E+03 0. 115E+10 0. 0144E+00 0. 165E+09
0.334E+03 0. 175E+02 0.29!E+03 0. 930E+09 0.229E+00 0. 213E+09
0.336E+03 0.165E+02 0.302E+03 0.832E+09 0.274E+00 0. 228E+09
0.33E+ý03 0.154E+02 0.323E+03 0.721E+09 0 337E+00 0. 243E+09
0 340E-03 0. 141E+02 0.326E+03 0.604E+09 0.405E+00 0.244E+09
0. 342E-03 0. 127E+02 0.303E+03 0. 485E+09 0 464E+00 0 225E+09
0. 344E503 0. 114E+02 0.252E+03 0 3S9E+00 0.477E+00 0. 1ý5E09
0. 346E+03 0. 104E+02 0. 189E+03 0. 320E E 0 0 431E+00 0 28E+09
u0.348E+03 0.977E+01 0.141E+03 0.279E+09 0 366E+00 0. :02E+090330E-r03 0.929E+01 O. 108E+03 0.250E+09 0.310E-00 C0.775E÷08

0. 354E-03 0.881E+01 0. 683E+02 0.223E+09 0.218E+O0 0. C.6E+0S
0.360E+03 0.83S6+01 0.438E+02 0. 199ý+0 0.155E+00 0. 3C.8E+08
0.366E+03 0.797E+01 0.358E+02 0. 179E+0 0. 139E-00 0. 250E+08
0. 374E-f-'3 0. 747E+01 0. 31.5C+02 0. 155E+09 0. 140E+00 0. 217E+08
0. 382E203 0.706E+01 0 295E+02 0. 136E+09 0 147E+00 0.200E+08
"0.32E.03 0.666E+01 0. 275E+02 0. 11(E+09 0. 154E+00 0. C-3E+06
0. 400E+03 0.636E+01 0. 255E+02 0. 107E+09 0. 156E+00 0. 167E+08

S0. 410E+03 0. 607E+01 0. 230E+02 0. 951E+08 0.155E-00 0. 148E+09
0. 42E+'33 0. 5802+01 0. 1 A3E+02 0.857E+06 0. 14!2E+00 0. 122E+O0
0. 430E-03 0.5325+01 0 163E+02 0. 7091+08 0. 139E+0 0.; '89E+07
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4 10/29/S2

SXU216G A'ED 100HR@250C

(L./T RATIO = 6. 106
SAMPLE DIMENSIONS

LENGTH=O 006350 WIDTH=O. O09040 THICK=0. 001040 OSC AMP=0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E+03 0.257E+02 0.608E+02 0.296E+10 0 222E-01 0. 675E+08
-0. 100E+03 0.252E+02 a 540E+02 0. 284E+10 0.211E-01 0. 599E408
-0. 600E+02 0.248E+02 0.523E+02 0.276E+10 0.210E-01 0. 580E+08
-0.600E-02 0.244E+02 0. 548E+02 0.266E+10 0.228E-01 0.607E+08
-0.400E+02 0. 241E+02 0.570E+02 0. 259E+10 0.244E-01 0.632E+08
-0.200E+02 0.237E+02 0.575E+02 0.250E+10 0.255E-01 0.637E+08

O O002E-00 0.233E+02 0.588E+02 0.242E+10 0.269E-01 0.651E+08
-: 0.200E+02 0.231E+02 0.620E+02 C.238E+10 0.289E-01 0.687E+08

0. 400E+02 0.22SE+02 0.685E+02 0.232E+10 0.327E-01 0. 759E+08
0.600E+02 0.223E+02 0.735E+02 0.222E+10 0.367E-01 0.814E+08
0.800E+02 0.219E+02 0.785E+02 0.2.14E+10 0.406E-01 0.969E+O0
0. 100E+03 0. 2131E+02 0. 795E+02 0. 202E+10 0. 435E-01 0. 879E+08
0.120E+03 0.208E+02 0.775E+02 0.193E+10 0.444E-01 0.856E+08
0.140E+03 0.204E+02 0.725E+02 0.184E+10 0.434E-01 0.801E+08
0. 160E+03 0.199E+02 0.628E+02 0.177E+10 0.392E-01 0. 93E+08
0. 180E+03 0. 195E+02 0.500E+02 0. 169E+10 0.326E-01 0.551E+08
0. 200E+03 0. 192E+02 0. 395E+02 0. 164E+10 0. 265E-0.1 0. 42-52+02
0.220E+03 0.190E+02 0. 223E+02 0. 160E+10 0. 22E-0i. 0.355E+08
0.240E-03 0. 187E+02 0.230E+02 0. 156E+10 O 192E-01 0.308E+08
0..260E+02 0. 185E+02 0.263E+02 0. 152E+1Q 0. 190E-01 0. 289E+08
0. 2eOE-03 0. 18;E+02 0.285E+02 0:.147E+10 0 213E-01 0.314E+08
0.,300E-03 0. 181E+02 0 113E+02 0. 145E+10 0.237E-01 0.344E+08
0.318E+03 0. 171E+02 0. 610E+02 0. 130E+10 0.514E-01 0. 670E+06
0.324E+03 0. 158c+02 0. 110E+03 0. 110E+10 O. 109E+00 O. 121E+09
0. 328E+03 0. 145E+02 0. 161E+03 0. 928E+09 O. 1S9E+00 0. .76E+09
0.330E+03 0. 135E+02 0.192E+03 0. 7c9E+09 0.260E+00 0.207E+09
0.332E+03 0.124E+02 0.218E+03 0.673E+0? 0.348E+00 0.234E+09
0.334E+03 0. 112E+02 0.231E+03 0.536E+09 0.459E-00 0.246E+09
0. 336E+03 0.92!E+01 0.224E+03 0.356E+O9 0. 655E+00 0. 233E+09
0.338E-03 0.754E+01 0.190E+03 0.229E+09 0.329E+00 0.190E+09

10.340E+03 0.539E+01 0. 141E+03 0. 104E+09 0. 121E+01 0. 1C5E+09
0.342E+03 0.475E+01 0.903E+02 0.743E+08 0.992E+00 0.737E+08

S0. 344E+03 0,38ee+01 0.510E+02 0.402E+08 0.842E+00 0.33-8E+08
0.346E+03 0.336E+01 0.303E+02 0.234E÷08 0.664E+00 0.155E+08
" 0. 3483E+3 0.289E+01 0.150E+02 0.100E+08- 0.446E+00 0. 447E-07
0 . 350E-C3 O, 26;,E+01 0. 6r'_SE+01 0. 466E+07 0. 217E+00 0. 101E+07
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11/2/82
RUN581

XU21SG AGED 100HRe300C

(L/T RATIO = 5.619)
SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH=0. 007620 THICK=0. 001130 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
-0. 800E+02 0.203E,02 0,378E+02 0. 170E+10 0.227E-01 0.386E+08
-0.600E+02 0.199E+02 0.378E+02 0.163E+10 0.236E-01 0.385E+08
-0.400E+02 0.196E+02 0.370E+02 0.158E+10 0.239E-01 0.3877E+08
-0.200E+02 0.194E+02 0.380E+02 0.155E+10 0.250E-01 0.377E+08

O. O00E+00 0.192E+02 0.393E÷02 0.152E+10 0.264E-01 0.400E+08
0.200E+0•' 0.189E+02 0.403E+02 0.147E+10 0.279E-01 0.410E+08
0, 400E+02 0.187E+02 0.430E+02 0.144E+10 0.305E-01 0.438E+08
0.600E+02 0.183E+02 0.468E+02 0.137E+10 0.347E-01 0.476E+08
0.800E+02 0.180E+02 0.478E+02 0.133E+10 0.366E-01 0.486E+08
0.100E+03 0.176E+02 0.475E+02 0.127E+10 0.381E-01 0.483E+08
0.120E+03 0.173E+02 0.458E+02 0.122E+10 0.380E-01 0.465E+08
0.140E+03 0.170E+02 0.420E+02 0. 118E+10 O..360E-01 0.426E+08
0.160E+03 0.167E+02 0.368E+02 0.114E+10 0.327E-01 -0.373E+08
0.180E+03 0.164E+02 0.310E+02 0.110E+10 0.286E-01 0.314E+08
0.200E+03 0.14#2E+02 0.263E+02 0.107E+10 0.248E-01 0.266E+08
0.220E+03 0.161E+02 0.225E+02 0.106E+10 0.215E-01. 0.228E+08
0.240E+03 0,159E+02 0.205E+02 0. I03E+10 0.201E-01 0.207E+08
0.260E+03 0.158E+02 0.195E+02 0.101E+10 0.195E-01 0.197E+08
0.280E+03 0.156E+02 0.193E+02 0.992E+09 0.196E-01 0.195E+08
0.300E+03 0.154E+02 0.228E+02 0.964E+09 0.238E-01 0.230E+08
0.320E+03 0.150E+02 0.378E+02 0.915E+09 0.416E-01 0. 381E+08
0. 328E+03 0.142•+02 0. 695E+02 0.8814E+09 0.858E-01 0.699E+08
0.334E+03 0.129E+02 0. 132E+03 0.665E+09 0.199E+00 0.1322E+09
0.336E+03 0.120E+02 0.145E+03 0.580E+09 0.249E+00 0.144E+09
0.338E+03 0.113z+02 0.151E+03 0.504E+09 0.296E+00 0.149E+09
0.340E+03 0. 106i+02 0.154E+03 0.441E+09 0.342E+00 0.151E+09
0.342E+03 0.971E+01 0.150E+03 0.369E+09 0.394E+00 0.145E÷-09
0.344E+03 0.900E+01 0.143E+03 0.313E+09 0.437E+00 0.137E+09
0.346E+03 0.831E+01 0.133E+03 0.263E+09 0.475E+00 0.125E-09
0.348E+03 0.757E*01 0.119E+03 0.214E+09 0.514E+00 0.110E+09
0.350E+03 0.693E+01 0. 101E+03 0.175E+09 0.522E+00 0.913E+08
0.352E+03 0.641E+01 0.803E+02 0.146E+09 0.484E+00 0.708E+08
0.354E+03 0. 00E+01 0.625E+02 0.125E+09 0.431E+00 0.538E+06
0.356E+03 0.57LE+01 0.483E+02 0.111E+09 0.367E+00 0.406E+08
0.360E+03 0.5321E+01 0.303E+02 0.929E+08 0.265E+00 0.246E+08
0.366E+03 0.501E+01 0,185E+02 0.7942+08 0.183E+00 0.1452+08
0.3r2E+03 0.472E+01 0.123E+02 0.677E+08 0.136E+00 0.922E+07
0.398E+03 0.454E+01 0.975E+01 0.604E+08 0.117E+00 0.710E+07
0.418E+03 0.444E+01 0.700E+Oi 0.567E+08 0.881E-01 0.500E+07
0.434E+03 0.424E+01 0. 525E+01 0.495E+08 0.725E-01 0.359E+07
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Li

9/7/62
= RUN463

PMMA CALIBRATION (LENGTH 75 INCHES, AMP = .1) FLEX

- (L/T RATIO = 10. 525)
SAMPLE DIMENSIONS

.EN,--.,,..D=C. O WIDTH=O, 01!000 THICK=O.0018! OSC AMP=0. 05

POINT BY POINT VALUES

f:M£T -7 CCC FREG DAMPING MODULUS LOSS TANG LOSE MODL
, OE•-C 0. -25E+02 0, 738E-t-02 0. 4 6E+!+ 0.723E-01 0. 308E+09

-. -•.CE-CZ 0. 215E+02 C. 740E+02 0.389E+10 0.793E-01 0.308E+09
0. 54OE-C2 0.203E+02 0. 708E+02 0.346E+10 0. 849E-01 0.294E+09
0'. m40E+C2 O. 193E+02 0.668E+02 0.310E+10 0.893E-01 0.277E+09

( 0. 740EE+O2 0. 182E+02 0.605E+02 0.277E+10 0. 905E-01 0. 251E+09
0. 840E +02 0. 172+02 0.538E+02 0.246E+10 0. 905E-01 0.222E+09
0.;20EZ-02 0. 163E+02 0.508E+02 0.220E+10 0.953E-01 0.209E+09
0. CO. E+02 0. 152E+02 0.525E+02 0. 192E+10 0. 112E+00 0.216E+09
O. !02E-03 0..143E+02 0.563E+02 0. 169E+10 0. 136E+00 0.230E+09
S0. I6E.C3 0.131E+02 0.648E+02 0. 140E+10 0.18eE+00 0.264E+09
0 u. i CSE- -C3 0. 123E+02 0. 705E+02 0. !24E+ý0 0.231E+00 0.286E+09
0. 1lOE+03 0. 114E+02 0. 753E+02 0. 105E+10 0.2S7E+00 0.303E+09
0. !L2E-03 0. 104E+02 0. 785E+02 0. 873E+09 0.358E+00 0. 313E+09
0 J1 0. C4E+03 0.9 2:3E+01 0.783E+02 0.672E+09 0.456E+00 0.307E+09
'0. 16E+03 0.813E+01 0.743E+02 0.510E+09 0.558E+00 0.284E+09
0. i1iE-203 0.697E+01 0.658E+02 0.362E+09 0.670E+00 0,243E+09
0.C *O 120E4.3 0.591E+01 0.548E+02 0.245E+09 0.-777E+00 0. 191E+09

-'E+C3 0.489E+01 0 4'3E+02 0.151E+09 0.977E+00 0.!33E+09
0. 1 E +")3 0.410E+01 0. 300E+02 0.909E+08 0.885E+00 0.805E+08
0. 1x"6E+C3 0.329E+01 0.193E+02 0.398E+09 0.884E+00 0. 352E+08
C,0. -2E -03 0.259E+01 0.975E+01 0.492E507 0.723E+00 0.349E+07

A

It.
L.

~ic
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9/7/8.2r
S' 0 RUN4•4

' , ,- 1 ..4:-1 ,2RATI0N (LENGTH - 75 INCHES) 0. A. 2 . 2-

(L/T RATIO = 10. 133)

~ K SAMPLE DIMENSI. ONS
SH _=, -. .- , Z "ý50 WIDTH-=0. 01-.3C0 TH-CK=0. 0- SSO CSC AMP-. 10

F'.I, OINT BY" PCINT VALUES

,R c OCC FREG ZAMPING m.N MOrULUS LOSS TANG LOSS MODL
2 , 0.23c_+02 0 !S3,+03 O.40E+iO 0.713E-01 0. 290E+09

0. ESOE-,-&,-S 0 21-E+02 - 0. 156E+03 0. 363E+l 0. 815E-01 0. 296E+09
0 520Et-C Z 0. 206E+02 0. 152E+03 0. 322E+10 0. 889E-01 0. 2S7E+09

-•.20E+02 0. 194E+02 0. 142E+03 0 -286E+10 0. 936E-01 0. 218E+09
:,. '72.0E+'C,2 0. 184E-,02 0. 131E+03, 0. 257E+i0 0. 963E-01 0. 247E+09
0D. G20E+0- . 172E_+02 0. 120E+03 0. 225E+10 0. OOE+00 0. 225E+09

O. OE60• 0. 161E+02 0. !I6E+03 0. 190E+10 0. 11IE+00 0. 217E+09
= O. 020E'-." 0. 152E+02 0. 116E+03 0. 174E+10 0. 124E+00 O. 217E-&09

\.z40E•--C20. 143E+02 0. 116E+03 0. 15aE+10 0. 141E+00 O. 217E+09
0. OE•'• 0. 134E+02 0. I1BE+03 0. 135E+10 0. 162E+00 0. 2.18E+09(0. •0E-C'2 0. 125E+020 0. l17E+10 O. 189E+00 O. 2'1E+090.~~ ~~ 1E+09 . llr

0. iC0;•E2. 0. 11.6c+02 0. 124E+03 0. 100E+10 0. 226E+00 0. 2226E+09
0 . 104E-C'2 0. 108E-02 0. 127E+03 0. 81.8E+09 0. 290E+00 0. 249E+09
0. i0CE+.2 3 0. 999E+01 0. 148E+03 0. 725E+09 0. 367E+00 0. 266E+09
0 112E-C03 0. 901E+01 0. 149E+03 0. 581E+09 0. 455E+00 0. 264E+09
O. i14E-0' 0. 849E+01 0. 142E+03 0. 510E+09 0. 489E+00 0. 249E+09
0. 116E-,:.- 0. 74gE+01 0. 130E+03 0. 387E+09 0. 575E+00 0. 222E+09
0. 1 i BE+02 0. 64.SE+01 0. 112E+03 0. 277E+09 0. 664E+00 0. 164E+09
0 0. 120E + O. 54SE--01 0. 900E+02 0. 185E+09 O. 743E+00 0. 137E+09

1. i22E-,:- 0. 455E+01 0. 660E+02 0. 113E+09 0. 791E+00 O. S2E+08
0. i2.E•O- 0. 3721E+01 0. 4SOE+02 0. 597E+08 O. 860E+00 0. 513E+0S

1 ZA-', -- '3 0 0. 322E+01 0. 320E+02 0. 328E+08 O. 765E+00 0. 251E+08
2. -3E C3 0 227E-01 0 200E+02 0. 163E+08 0. 602E+00 0. 963E+07

i18
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"9/7/82
RUN466

PMMA C-O.2RATION (LENGTH 75 INCHE 0.A.

k~ T~~SAMPLE D~ENS 
- (L/T RATIO 1 ±0. 133)

.E7,=. -- C50 WIDTH=O. 0CS20 THICK=O. OOieoC-O-C AMPI. 5

POINT NB PCINT VALUES-

gA
-i OR DA? MCC FREi ZAPING MODULUs LOSS TAG LOSS MODL

O.200E•C 0,234E+02 c,.230E+03 0.18E+10 0.695E-01 0.291E+Oe

C0 E - 0. Z 0:3, 0. 37!E+ 1 0.781E-01 0.293E+09

O. ZOE+C- 0.909E•02 0 `25E-03 23.33E-13 0.851E-01 0.264E+09
.20E-C2 0. 198+02 0. 2125+03 0.,29Z+1o 0.892E-01 0.267E+O9

• 0. 74OE+02 0. 86+02 0. 189E+03 0.24E+10 0.8985-01 0.237E+0

0. 540E+--02 0. 1756+02 0. 173E+03 0. 325+10 0.931E-01 0. 216E+09

0 ?0E-02 0. 164E+02 0. 165E+03 0.204E+10 0. 101E+00 0.2055+09

C 0. +02 0. 153S+02 0. 1b7E+03 0. 176E+10 0. 118E+00 0.207E+09

•... 002E-C3 0. 144E+02 0. 174E+03 0. 155E+10 0. 139E+00 0. 216E+09

0. 1065+O3 0. 1325+02 0. 189E+03 0. 1-30E+10 0. 179E+00 0. 232E+09

0 .... 3. 108E-'3 0. 125S*02 0. 197E+03 0. 115E+10 0. 209E+00 0. 254E+09
3. 4QEtK; 02 . 116E+02 0.205E+03 0.998E+09 0.250E+009
'O. 1125+03 0. 1075+02 .,210E+03 0. 8395+09 0.302E+00 0.253E+09

;.'C 0,114E+03 0.954E+01 0.208E+03 0. 55E+C9 0.3785+00 0. 2485+09
,. 1165+03 0. 8445+01 0. 199E+03 0.503E+09 0.461E+00 0.232E+09

, 0. tE+03 0. 7325+01 0. 1785+03 0.367E+09 0.548E+00 0.201E409

C 0. 120EE,03 0. 6335+01 0. 153F+03 0.264E+04 0.627E+00 0. 166E+09

0 . -122C3 0. 554f+01 0. 125E+03 0. ±89E+C9 0.671E+00 - 0. 127E+09
u. 124E-03 0.478E+01 0. 973E+02 0. t29E+C9 0.705E+00 0.908E+08

!C .Q126E+03 0.415E+01 0.693E+02 0. 857E+02 0.665E+00 0.570E+08
""+0. 363÷01 0,460E+02 0.542E+08 0.579E+00 0.313E+0a

0. 130E+03 0.316E+01 0 288E+02 0.299E+3 0. 475E+00 0. 142E+08

132+-E+ 0.284E+01 0. 159E+02 0. 1495+08 0.323E+00 0.4815+07

I:£

c.C

185

K ...... ..



4 917/ 2
RUN467

FMMA CA:"FATION (LENGTH : .75 INCHES) Q.A. = .4

(-LT RATIO = 10. 133)
SAMPLE DIMENS:ONS

.LENGTH=f: 1=50 WIDTH=0.01CS20 THCK-O. 0018BSC CSC AMP=O.20

POINT Bv POINT VALUES

- *R OCC FREQ 7AMPING MODULUS LOSS TANG LOSS MODL
2c0E•-Z 0. 225E+02 0 310E+03 0. 3S8E +1 0.755E-01 0. 2 3E+09

-r0.38OE•O0 0 214E+02 0.309E+03 0. 349E+10 0. 53EE-01 0. 211E+09

% 520E-C' 1 0. 203E+02 0. 26E+03 0. 314E+I0 0.889E-01 0.279E+09
0. &O20E - t 0. 192E+02 0 275E+03 0.291E+10 0.921E-01 0. 259E+09

;C 0. 720E-02 0. IS2E+02 0.249E+03 0. 252E+10 0.927E-01 * 0. 234E+09
r0.820E-C 0. 171E+02 0.225E+03 0.222E+10 0.947E-01 0.211E+09
2 0. 900E-'-2 0. 162E+02 0.212E+03 0. 197E+10 0. 100E+00 0. 198E+09
- 0. 960-E-C2 0. 152r+02 0 211E+03 0. 174E+10 0. 113E+O0 0. 196E+09

0. 100E+03 0. 144E+02 0.218E+03 0. 156E+10 0. 130E+00 0.203E+09
03. . 04 E - 0. 134E+02 0 235E+03 0. 133E+10 0. 163E+00 0. 217E+09
0. ICSE' "S 0. 119E+02 0.258E+03 0. 105E+!O 0. 225E+00 0, 236E+09
l 110E, 0- 0. 111E+02 0. 267E+03 . 0. 908E+09 0.2•7E+00 0.243E+09

. i2E+C.3 0. I0OE+02 0.272E+03 0.756E+09 0.324E+00 0.245E+09
-( . 14E--03 0.910E+01 0.268E+03 0.592E+09 0.401E+00 0.237E+09

0 l16E--3 0.810E-01 0.253E+03 0.459E+09 0.479E+00 0. 220E+09
. 'ISE•-C• 0.709E+01 0.229E+03 0.341E+09 0.565E+00 0. 192E+09

,* :. I20E'-S 0.609E+01 . !S4E+03 0.229E+09 0.649E+00 0. 1552+09
•D. 122E --C,3 0. 519E+01 0. 154E+03 0. 1614E09 0.711E+O0 0. 114E209
0. IZ4E•,-:3 0.443E+01 0. 116E+03 0. I-'4E+09 0.733E+00 0.762E+08

C0. 1ZbE--03 0. 389E+01 0 830E+02 0. 694E203 0. 681E+00 0. 473E+03
C, 128E-03 0. 339E+01 0.580E+02 0.413E+08 0. 617E+00 0. 259E-00

. 130E-:03 0. 30 6E+01 0.375E+02 0.251E+08 0 496E+00 0. 125E+08
0 -. 132E-'C3 0.279E+01 0 223E+02 0. 127E+08 0.355E+00 0. 4OE+07

ic

4

a

186

20 -v.--.-*- .-



9/7/82

S PUN469
.FMMA CALIBRATION (LENGTH = .75 INCHES) O.A =.5

i£, !-/T PATIO = 10.187)
_SAMPLE DIMENS:ONS

_,• •ENGTH=0. ,;•C5C WIDTH=0. 0:CSCO THICK=O. 001570 OSC AMP=0. 25

POINT B' POINT VALUES

,%M CR Q OCC FREG AVPING MODULUS LOSS TANG LOSS MODL
0.200E-C2 0. 2-7E+02 n. 32•9E+03 0. 309E10 0 771E-01 0. 308E+09

(. 0. 30E+C2 0. 215E+02 0. 3E+03 0. 357E+10 0. 853E-01 0.305E+09

,D 9. 540E 02 0.203E+02 0. 368E+03 0.319E+10 0. 887E-01 0.283E+09
c*. 640E-2- 0. 191E+02 0.335E+O3 0. 286E+10 0.897E-01 0.257E+09
0.-60E-02 0. 182E+02 0 2%6E+03 0. 256E+10 0.883E-01 0.226E+09

F 0.8S0E+02 0. 171E+02 0 Zt-E+03 0. 226E+10 0.903E-01 0. 204E+09
1 0. 940E--:02 0. 161E+02 0 255E+03 0.200E+10 0.974E-01 0. 194E+09

0 0. 100E+03 0. 150E+02 O. 26E+03 0. 172E+10 0. 117E+00 0.202E+09
_ 0 104E+03 0. 138E+02 0. 2z4E+03 0. 145E+10 0. 152E+00 0.222E+09

0.!:06E+03 0. 131E+02 -D. 315E+03 0. 131E+10 0. 181E+00 0. 237E+09
0. 108E+03 0. 122E+02 0.337E+03 0. 113E+1O 0.224E+OQ 0.2252E+09
-. 11OE+03 0. 113E+02 0.355E+03 0.947E+09 0.278E+00 0.263E+09
0. 112E+03 0. 102E+02 0.362E+03 0.776E+09 0.342E+00 0.265E+09

c 0. 1i4E0C'3 0. 890E+01 0.351E+03 0.575E+09 0.440E+00 0.253E+09
S0. ,16E+03 0.771E+01 0.323E+03 0.420E+09 0.538E+00 0. 226E+09

0. I13E+03 0.660E+01 0.279E+03 0.294E+09 0.634E+00 0. 187E+09
"". 120E-O03 0. 559E+01 0. 224E+03 0.197E+09 0.712E+00 0.141E+09
0. 122E+02 0.472EE01 0. 170E+03. 0. 12-7E+09 0. 755E+00 0.962E+08

"• 0.~2..E -02 0.409E+01 0.123E+03 0.832E+08 0.729E+00 0.606E+08

c 0.1246E+03 0.359E+01 0.860E+02 0.530E+08 0.663E+00 0.352E+08
S- . ZBE+C3 0.316E+01 0.5S3E+0 0 .57E+00 O.176E+O2

- 0. 120E -C3 0. 288E+01 0. 383E+02 0. 168E+09 0.459E+00 0. 772E+07
0 0. 132E+03 0. 2-60-01 0 238E+02 0.499E-07 0. 34eE+00 0. 174E407
,.D. 134E+03 0.249E+01 0. 135E+02 0. 4 67E+Ob 0.217E+00 0. 101E+06

6

Ico
Lc

0 187



?/7/82

_."MA MiA:•.!3RATION (LENGTH 75 INCHES) 0. A. = 6

F S, ",LIT PATIC 10. 187,

i! -•'• SAMPLE DiMENS ONS ,

LENG=.•o.... -n . 50 uTn.SCO THICK=. 0CO370 CS-C ,AMPC=. 30

POINT -Y PCINT VALUES

T,,-, OR •P CCC FREG DAMPING MOD'L"S LOSS TANG LOSS MOD-

•0. -0E-C2 , . 2•1E+02 0 490E+03 0 390E+10 0. 306E-01 0. 314E+09

-C 0. 32OE+Ct" 0. 212E+02 0. 481E+03 0. 34,E+10 0. 684E-01 0 308E+09

3 0. "4, 4 C. !86E+02 0. 414E+03 0. 2:LE+3 10 0. C 94E-01 0. 2-4E+09

0. 740E-02 0. 176E+02 0. 377E+03 0. 239E+!0 0. 100E+00 0. 24OE+09"

0 0. 840E+02 0. 167E+02 0. 349E+03 %. 215E+10 o. 1C,ýE+O0 0. 22-2E+09

0. 2OE'C-2 0. 158E+02 0. 334E+03 0. 190E+10 0. 111E+00 0. -11E•09

0. 9S0E+02 0. 149E+02 0. 336E+03 0. 169E+10 0. 125E+00 0. 212E+Oq

C j. C04E+-02 0. 136E+02 0. 363E+03 C. 141E+1 0. 161E+00 0. 228E+09

0. lOSE-O2 0. 123E+02 0. 398E+03 0. I13E+10 0. 219E+00 0. 248E+09

-0 flE02 0. 114E+02 0.414E÷03 0. Q74E+09 0.263E+00 0.257E+09

0. 11 2EC03 0. 105E+02 0. 422E+03 0. 821E+09 0. 316E+00 0. 259E+09
0 114E -'23 0. 944E+01 0 418E+03 0. 652E+09 0. 387E+00 ,0. 253E+09

4 -O.!16E•-0 O.S44E+01 0.397E+03 D.512-+09 0.460E+00 0.235E+09C 1. E 0. 739E+01 0. 360E+03 0. 35!E+09 0. 545E+00 0. 207E+09

. 0. 120E+03 0. 644E+01 0. 309E+03 O. 27SE+09 0. 615E+00 0. 171E+09

0 0. 122E+03 0. 555E+01 0. 250E+03 0. 194E+09 0. 670E+00 0. !30E+09

0C 0. 124E+03 0. 461E+01 O. 168E+03 0. 119E+09 0. 731E+00 0. 971E+08

D. 126E',03 . 400E+01 z. 138E+03 0. 771E+08 1. 712E+00 0. 552E+08

0. 128E+03 0 349E+01 0. 955E+02 0. 474E+0S 0. 649E+O0 C. 308E+08

SC' 0 130E+03 0. 317E+01 0. 665E+02 0. 311E+08 0. 545E+00 0. 170E+08
" , •cE+01 C. 450E+02 0. 1685E+08 I. 450E+00 0. 757E+07:0.2SeE321_0 .450E 02-+00 O. -- E+0

- O. :E E+-C 0. 269E+01 0. 2t.OE+02 0. 864E+07 0. 332E+00 0. 287E+07

~2c

3

I1•

"ok

al-'8S



f
4 /17/182

RUN471V =MMA CAL ISRATION (LENGTH .75 INCHES) O. A S.
LT IT RATIO = 10. 1S7)

-• 5AnPLE TD!MENýS IO

• .: GTHC: ":c,•5c WIDTH=O. Oz}SCO THICK=0. O00S7O OSC AMP=0. 40

POINT BY PINT VALUEZ

CR T"P OCC F=EG :AMPING MODULUS LOSS TANG LOSS MODL
3. OE-C 0 0. 2 2 +0 2 _ 0. 66E+03 0. .374E-10 0.944E-01 0. 316E+09c.. ico E+,C. 0.210-+0" 0.+b37+03 O.343E.10 0,893E-01 0.3064+01

540E-C2 0. 2002+02 0. eO6E+03 0. 308E+10 0. 943E-01 0. 291E+09

0. :40E-C'. 0. 189E+02 0.564E+03 0. 277E-10 0.974E-01 0. 270E+09
.C 0.-40E+02 0. 1798+02 0.522E+03 0.245E+10 0. 1O22+00 0,2492+09

i.. 20E-C,2 o. 162E+O 0. 489E+03 0. 21SE+10 0. 107E+00 0. 233E+09
0 :400E-4-02 0. 157E+02 0. 463E+03 0. 190E+10 0. 116E+00 0.220E+09

- 0. 60E-02 0. 14aE+02 0..456E+03 0. 168E+10 0. 128E+00 0.,216E+09
""D 0. 1OOE-03 0. 1392+02 0. 463E+03 0.148E+10 0. 148E+00 0.218e+09

Q. 1042E03 0. 129E+ 2 0.489E+03 0. 125E+10 0. 184E+00 0. 229E+0?
i0 ICSE-03 0. 114E+02 0 527E+03 0.980E+09 0. 250E+00 0.245E+09

S10 E 03 0. 106E+02 0.540E+03 0. 844E+09 0. 295E+00 0. 24'E+09

i 11 T!12E-03 0.9705+01 0.542E+03 0.6 92E+09 0. 357E+00 0.247E+09
CO. 114E+03 0.875E+01 0. 529E+03 0.554E+09 0.428E+00 0. 237E+09

D: 0. 11bE+03 0.779E+01 0.495E+03 0.429E+09 0.506E+00 0.217E+09
-. 11SEi-03 0.680E+01 0.442E+03 0.315E+09 0.593E+00 0. 187E+09

C . 120E+03 0. 590÷+01 0. 374E+03 0.225E+09 0. 666E+00 0. 150E+09
0. 122E-03 0.5105+O 0.299E+03 0. 156E+09 0.711E+00 0. 111E+09

Q. 124E+03 0.441E+01 0 227E+03 0. 105E+09 0.723E+00 0.7582+08
( Q. 126E+03 0.389E+01 0. 166E+03 0.707E+08 0.9679+00 0.4S0E+08

l 2BE-03 0.340=+01 0. 18E+03 0.427E+06 0. 630E+00 O. 269E+02
120E-03, 0.302-+01 0.915E+02 0.262E+08 0.534E+00 0. !40E-06

lO. 132E+,3 0.286E+01 0. 555+02 0. 162E+08 0.420E+00 0.682E+07
13-E-03 0.269E+01 0 378E+02 0.864E2+07 0. 324E+00 0. 280E+07

: 1 63EE203 0.259E+01 0. 245E+02 0. 450E+07 0 227E+00 0. 102E+07

C

189
"" '2C

• i ... . . ... . ..



9/7/82

RUN472_
C'-1A CAL,:RATION (LENGTH = .75 INCHES) O A. = 1.0

3~ (iRATIo = 187'

SAMPLE D IMENSSIONS
_C50 WIDTH=C. 0!C-9C0 TH!C K=. =D00Zi70 CSZ A MP=0. 50

PO:N7 Byi PCNT *ALU==

7 TM CR T7 OCc FREO DAMlPING rC DU LS L2SS .TANO LCSE MOD:
2. E-': C.217E--02 D. 766E+03 0. 64E-10 . SC9E-01 0 2Q5E+*:0

ý- 0 S 2OE+2 0. 205E+02 0. 771÷03 0. 326E+10 0. 908-01 0. 2*6E+09
_ 12DE-C' 0. 195E+02 0. 732E+03 0. Z3E+10 0. 960E-01 0.S 1E+O=

0. 6-40E-C: 0. 185E+02 0. 670E+03 0. 263E+10 0.975E-01 0. 256E+09

3C 0.750E÷0+ 0. 17 4E+02 0. 596E+03 0. 224E+10 0. 973E-01 0. 28E+09
0. 960EL,132 0. 164E+02 0. 540E+03 0.208E+10 0.991E-01 0.206E+09
20. 40E-20 0. 153E+02 0. 522E+03 0. !79E+10 0. 111E+00 0. 1=8E+09

-D . 1'2E1-03 0. 141E+02 0. 546E+03 0. 153E-10 0. 135E+00 0.206E+09
Q1. i04E-02 0. 130E+02 0 593E+03 0. 129E+10 0. 173E+00 0. 223E+09
k ).8E+C3 0. 116E+02 0.656E+03 0. 102E+10 0.240E+00 0. :44E+09
, 1i0E-03 0. 1082+02 0. 681E +03 O. S62E+09 0.292E+00 0.251E+09
Q. 112E"CZ 0.966E+01 0.689E+03 0.666E+09 0.365E+00 0.251E+09
0. 4E-CZ 0.651E+01 0. b68E+03 0.52!E+09 0.457E+00 0. 229E-09

-. 1 E-,E- Z' 0.750E+01 0.617E+03 0.354E+09 0.544E+00 0.214E+0=
E 0.531E+0 0. 0. 632+00 0.679E+09

12.E - 0.65E0 -t .+V.
O120E-O' 0. 550E+01 0.435E+03 0. 190E+09 0.714E+00 0. 135E+09

0. A. 122E+C2 0.471E+01 0. 331E+03 0. 126E+09 0.739E+00 0. '?24E+0S
2. 1 4E 02 0.409E+01 0.243E+03 O. S32E+08 0.721E+00 0. 500E+08:_3 2E0 .58+i O 7E0 0.5213E+08 0,.667E+00 0.549E+0B

- 81,2 Ea 0.325E+01 0 121E+03 0.349E÷06 0.568E+00 . 196E*O6
-$ 0 . --" 0.299E+01 0.8-63E+02 0. 220E+08 0.479E+00 0. 105E+06

0. 12 E.C 3 0. 27-E÷0I 0.605E+02 0. 129E+06 0.3S6E+00 0. 4=9E+07
D . 134E E3 0.261E+01 0. 425E+02 0. 548E+07 0. 309E+00 0. 169E+07

-c

S :19

0
190



10/29/82
,-, RUN691

BUYTL !Coo 100PHR 6894 GRAPHI.TE 6SPHR, CARBON BLACK 2. 5PHR;

(L/T RATIO = 4.504)
SAMPLE DIMENSIONS

LENGTH=0. 0C.:SO WIDTH=0. 00E670 THICK=O. 001410 OSC AMP=0. 10

POINT BY POINT VALUES

"TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E+03 0,570E+02 0.460E+03 0. 613E+10 0 351E-01 0. 2!5E+09
-0. 100E+03- 0.560E+02 0.925E+03 0.592E+10 0.731E-01 0.433E+09
-0.820E-02 0.531E+02 0.980E+03 0.533E+10 0. 961E-01 0.458E+09
-0.720E-02 0.495E+02 0. 143E+04 0.462E+10 0. 145E+00 0.670E+09
-0.680E+02 0.448E+02 0.192E+04 0.378E+10 0.237E+00 0.895E+09
-0.660E+02 0.415E+02 0.T211E+04 0.325E+10 0.303E÷00 0.?S4E+09
-0.640E4-02 0.378E+02 0.212E+04 0.268E+10 0.368E+00 0.9S8E+09
-0.620•+02 0.3402+02 0.212E+04 0.217E+lo 0.455E+00 0.989E+09
-0.600E+02 0.295E+02 0.212E+04 0.163E+10 0. 603E+00 0.965E+09
-0.580E+02 0.264E+02 0.181E+04 0.130E+10 0.645E+00 0,8841E+09
-0.560E+02 0.236E+02 0.160E+04 0.104E+10 0.709E+00 0.-740E+09
-0.540E+02 0.215E+02 0.139E+04 0.863E+09 0.743E+00 0.641E+09
-0.520E4-02 0.196E+02 0.121E+04 0.7 417E+09 0.777E+00 0.557E+09
-0.500E+02 0.183E+02 0. 106E+04 0.618E+09 0.785E+00 0.486E+09
-0.480E+02 0.168E+02 0.933E+03 0.519E+09 0.824E+00 0.4218E+09
-0.460E+0. 0.153E+02 0.803E+03 0.428E+09 0.856E+00 0. 366E+09
,-04405+02 0.134E+02 0.695E+03 0.353E+09 0.895E+00 0.316E+09
"-0. 4'20E-02 0.125E+02 0.590E+03 0.284E+09 0.936E+00 0. 2-66E+09
-0.400E+02 0.113E+02 0.495E+03 0.228E+09 0.970E+00 0.=221E+09

S -0.380E+02 0. 101_+02 0.413E+03 0. 182E+09 0.96=E+00 0. 182E+09
-0.360E+02 0.913E+01 0.340E+03 0. 146E+00 0. 101E+01 0. i018E+09
-0.340E+02 0.825E+01 0. 263E+03 0. 117E+0 0 103E+01 0. 1:Z1E+09

c -0.320E2- 0.775E+01 0.235E+03 0. 102E+09 0.970E+00 .Q •0E+08
-0. 300E+02 0.713E+01 0.195E+03 0.844E+08 0. 453E+00 0.S04E+08
-0.280E+02 0.663E+01 0. 165E+03 0.714E+08 0.932E+00 0. 666E+08
-0.240E-02 0.6002+01 0. 133E+03 0. 565E+O 0.913E+00 0.516E+08
-0.200E+02 0.550E+01 0.103E+03 0.456E+08 0.840E+00 0.383E+08
-0.160E-02 0.525E+01 0.1800E+02 0.405E+02 0.720E+00 0 T2E+08c. -0.140E202 0.500E+01 0.675E+02 0.357E+08 0.670E+Q0 0. 39E+08
-0. 8OOE+01 0. 475E+01 0.500E+02 0. 3E11+08 0.550E+00 0. 171E+08
-0.600E+O1. 0.450E+01 0.450E+02 0. 267E+08 0.551E+00 0. 147E+08
-0.200E-0 0.425E+01 0.375E+02 0.226E+08 0.515E+00 0. 116E+08
0. b00E--1t 0.382E+01 0.200E+02 0.168EO+ 0.330E+00 0. B55E+07
0 800E+01 0.375E+01 0.175E+02 0.150E+06 0.309E+00 0 a3E+07
0. 100E-02 0.363E+01 0. 150E+02 0. 132E+08 0.2S3E+00 0.376E+07
Q. 140E+02- 0.350E+01 0. 125E+02 0. 116E+08 0.253E+00 0. 2o3E+07
0.200E+02 0. 33IE+01 0. 750E+01 0.996E+07 0. 163E+00 0. 163E+07

" 0. 260E+02 0. 325E+01 0.700E+01 0. 839E+07 0. "64E+00 0. 138E+07
0.340E+02 0. 313E+01 0. 400E+01 0. 688E+07 0. 102E+00 0.6Q9E+06'
0. 42"E+02 0.300E+01 0.250E+01 0.544E+07 0. 689E-01 0. 374E+06

-. 19

191I



10/29/82
"RUN692

31 UYTL II 1O0PHR b894 GRAPHITE 6PHP. -CAR-,ON SLACK 2. 5PHR;

(LIT RATIO = 4 320
SAMPLE DIMENSI ONS

LENGTH=C. QC6K50 WIDTH=O. O0590 THICK=O. 001470 OSC AMP=O. 2`0

FOINT BY POINT VALUES

TIM OR ThP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

-0. _2OE+03 0.564E+02 0. 146E+04 0.534E+I0 0.570E-01 0.3104E+09
-0. 100E+03 O. 550E+02 0. 171E+04 0. 509E+10 0.701E-01 0. 356E-P9
-0.860E+02 0.521E+02 0.218E+04 0. 457E+10 0. 9?5E-01 0.454E+09
-0, 800E+02 0.4898E+02 0.274E+04 0.399E+10 O, 1a3E+00 O, 571E+09

-0.7AOE+02 0.454E+02 0.318E+04 0.346E+10 0. 192E+00 0.663E+09
-0. 720E+02 0.406=+02 , 0.335E+04 0.277E+10 0.252E+00 0.697E+09
-0.700E+02 0.376E+02 0.334E+04 0.237E+10 0.293E+00 0.615E+09
"-0.680E+02 0.348E+02 0.334E+04 0.202E+10 0.342E+00 0.693E+09
-0.660E+02 0.310E+02 0.331E+04 0.161E+10 0.427E+00 0.686E+09
-0.640E+02 0.281E+02 0.294E+04 0.132E+10 0.461E+00 0.610E+09
-0.620E+02 0.255E+02 0.269E+04 0.109E+10 0.513E+00 0.557E+09
-0.600E+02 0.231E+02 0.244E+04 0.891E+09 0.566E+00 0.504E+09
-0.580E+02 0.209E+02 0.216E+04 0.724E+09 0.615E+00 0.445E+09
-0.560E+02 0.190E+02 0.190E+04 0.598E+09 0.652E+00 0. 390E+09
-0.540E+02 0,175E+02 0.167E+04 0.506E+09 0.676E+00 0.342E+09
-0.520E+02 0.160E+02 0.148E+04 0.421E+09 0.718E+00 0.302E+09
-0.500E+02 0. 151E+02 0.134E+04 0.375E+09 0 7'8E+00 0. 273E+09
-0.480E+o2 0.140E+02 0.123E+04 0.320E+09 0.777E+00 0.:248E+09
-0. 460E-02 0. 130E+02 0. 112E+04 0.274E+09 0.S22E+00 0. 225E+09
-0.440E-02 0. 1220E+02 0. 102E+04 0.232E+09 0. 876E+00 0.;203E+09
-0.420E+02 0. 110E+02 0.910E+03 0. 194E+09 0.932E+00 0. 180E+09
-0. 400E-02 0. 101E+02 0.7905+03 0. 162E+09 0.q55E+00 0. 155E+09
-0.380E+02 0.913E+01 0.675E+03 0. 130E+09 0. 101E+01 0. '31E+09
-0.360E+C2 0.838E+01 0. 575E+03 0. 108E+09 O. 102E+01 0. 110E+09
-0.340E-02 0. 788E+01 0. 485E+03 0. 942E+08 0.970E-00 0.913E+08
-0.320E-02 0.725E+01 0.408E+03 0. 782E+08 0.961E+00 0.752E+06
-0.300E+02 0.663E+01 0.338E+03 0.636E+08 0.953E+00 0.607E+08
-0.290E-02 0.613E+01 0.285E+03 0.529E+02 0.942E-00 0 4q8E+08
-0.240E+02 0. 550.+0l 0.225E+03 0.406E+08 0. q2 E+00 0. 375E+08
-0. 200E402 0.513E+01 0.200E+03 0.339E+0S 0.944E+00 0.320E+03
-0. 180E-02 0.488E+01 0. ISBE+03 0.297E+0S 0.978E+00 0.291E+08
-0.140E+02 0.463E+01 0.159E+03 0. 257-E+08 0. 9;3E+00 0. 235E+0S
-0. 1,OE+o0 0.4405E.÷01 0. 145E+03 0.230E+08 0. 908E+00 0. 209E+08

,.0.800E• 0.425E+01 0. 825E+02 0.20!E+03 0.566E+00 0. 114E+08
S6 v, 0 -6OE•-2 0.400E+01 0 625E+02 0. 166E-08 0 484E+00 0. 606E+07
0. 180E+02 0.375E+01 0 525E+02 0. 134E+08 0,463E+00 0. 619E+07
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10/29/82
"RUN699

BUYTu 10::o lOOPHR 6894 GRAPHITE 68PHR; CAREON BLACK 2. 5PPR;

(L/T RATIO = 4.441)
SAMPLE DIMENSIONS

LEN'TH=- 00*'50 WIDTH=0. 006870 THICK=0. 001430 OSC AMP=O. 30

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-0.120E-03 0.495E+02 0.173E+04 0.433E+10 0.583E-01 0. 252E+09

' -0. 100E+03 0.490E+02 0.193E+04 0.424E+10 0.664E-01 0.282E+09
-O. BOOE+02 0.476E+02 0.236E+04 0.40!E+10 0.860E-01 0.345E+09
-0.720E+02 0.431E+02 0.349E+04 0.328E+10 0.155E+00 0. 510E+09
-0. 700E+O 0.389E+02 0.410E+04 0.267E+10 0 224E+00 0. 597E+09
-0.6B0E.02 0.339E+02 0.418E+04 0.202E+10 0.301E+00 0. 609E+09
-0. 660E+02 0.290E+02 0.379E+04 0.148E+10 0.372E+00 0. 551E+09

( -0.640E502 0.255E+02 0.322E+04 0.114E+10 0.409E+00 0.467E+09
-0.620E+02 0.206E+02 0.253E+04 0. 743E+09 0.492E+00 0.366E+09
-0.600E+02 0.178F.+02 0.196E+04 0.547E+09 0.515E+00 0.282E+09
-0. 580E+02 0.160E+02 0.169E+04 0.443E+09 0.546E+00 0.242E+09
-0. 560E+02 0.146E+02 0. 147E+04 0. 368E+09 0. 567E+00 0:209E+09
-0.540E+02 0.135E+02 0.130E+04 0.312E+09 0.590E+00 0.184E+09
-0.520E+02 0.'125E+02 0.116E+04 0.266E+09 0.614E+00 0.163E+09
-0.500E+02 0.116E+02 0.104E+04 0. 229E+09 0. 636E+00 0. 145E+09
-0.480E+02 0.109E+02 0.943E+03 0.199E+09 0. 659E+00 0.131E+09
"-0.460E+02 0.103E+02 0.E668E+03 0.175E+09 0.683E+00 0.120E+09
-0.440E+02 0.938E+01 0.7981E+03 0.145E+09 0.750E+00 0. 109E+09
-0.420E+02 0.863E+01 0. 728E+03 0. 121E+09 0.80E+00 0. 978E+08

S -0.400E+02 0. 800E,+01 0.653E+03 0. 103E+09 0.843E+00 0.864E+08
-0. 380E+02 0.750E+01 0. 575E+03 0.8S8E+08 0.845E-00 0. 7 51E+0
-0.360E-02 0.688E+01 0.500E+03 0.729E+08 0.874E+00 0. b28E+08
-0.340E-02 0. 63SE+01 0.433E+03 0.612E+08 0.880E+00 0.538E+08
-0.320E502 0.58aE+01 0.363E+03 0.503E+02 0. 868E+00 0.437E+08
-0.300E+02 0.550E+01 0.308E+03 0.428E+08 0. 840E+00 0.359E+08
-0.280E+02 0.513E+01 0.260E+03 0.357E+08 0. 818E+00 0.292E+08
-0.260E+02 0.488E+01 0.223E+03 0.313E+08 0.774E+00 0. 242E+08
-0.240E+02 0. 4635+01 0.193E+03 0.271E+08 0.744E+00 0. 201E+08
-0. 220E+02 0.413E+01 0. 145E+03 0. 193E+08 0.7704E+00 0. 136E+08
-0. -OOOE+r02 0.375E+01 0. 105E+03 0. 141E+08 0.617E+00 0.S-68E+07
-0. 180E-02 0.363E+01 0.825E+02 0. 124E+03 0.519E+00 0. 645E+07
-0. 160E+02 0.338E+01 0.650E+02 0.933E+07 0.472E+00 0.440E+07
-0. 140E+02 0.325E+01 0.550E+02 0.786E+07 0.430E+00 0. 338E+07
-0. 120E+02 0.313E+01 0. 450E+02 0.645E+07 0. 383E+00 0. 26E+07
-0.800E+01 0.300E+01 0.325E+02 0.509E+07 0. 2q8E+O0 0. 152E+07
-0.400E+01 0.289E+01 0. 225E+02 0. 379E+07 0.225E+00 0. 63E+06

O. O00E+00 0.275E+01 0.175E+02 0. 255E+07 0.191E+00 0.42-7E+06
- O. OOE+01 0.270S+01 0. 750E+01 0.206E+07 0. 850E-01 0.175E+06

0. 120E+02 0.263E+01 0. 500E+01 0. 136E+07 0.600E-01 0. 813E+05
0. 160E+02 0.260E+01 0.250E+01 0. 112E+07 0.306E-01 0.344E+05
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I 10/29/82
RUN700AI eU,.,TL 1Gb QO0FHR 6894 GPAPHITE 62PHR. CARZO2N BLACK 2. 5HR,

(L/T RATIO = 4. 568)
SAMPLE DIMENSIONS

LENTH-O. 00!50 WIDTH=O. 00520 THICK=O. 001390 GSC AMP=0. 40

POINT BY POINT VALUES

rTIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSE MODL
-0. 120E+03 0.470E+02 0.257E+04 0.442E+10 0.721E-01 0.31-9E+09
-0. 100E-03 0.460E+02 0.293E+04 0.423E+10 0.859E-01 0.364E+09
-O. 840Ea02 0.435E+02 ,0.363E+04 0.378E+10 0. 119E+00 0.449E+09
-0.7S0E+C2 0.405E+02 0.428E+04 0.328E+10 0. 162E+00 0. 5:0E+09
-0.740E+02 0.373E+02 0.473E+04 0.277E+10 0.211E+00 0. 585E+09
-0.720E+O2 0.351E+02 0 484E+04 0.246E+10 0.243E+00 0. 5,9E+09
-C 700E+-402 0. 323E+02 0. 491E+04 0. 207E+10 0.2q3E+00 0. 607E+09
-0. 680E+02 0.293E+02 0.449E+04 0.170E+10 0 325E+00" 0.554E+09
-0.660E+02 0.265E+02 0.397E+04 0.140E+10 0. 50E+00 0.489E+09
-0. 640E+02 0.238E+02 0.350E+04 0. 112E+10 O. VSE+00 0.4431E+09

ti . -0.620E+02 0.215E+02 0.319E+04 0.915E+09  0.427E+00 0 391E+09
-0. 600E+02 0.193E+02 0. 280E+04 0.731E+09 0.468E+00 0. 342E+09
-0. 580E+02 0. 174E+02 0.205E+04 0.593E+09 0.421E+00 0.250E+09
-0.560E+02 0.148E+02 0.120E+04 0. 424E+09 0.341E+00 0.145E+09
-0.540E+02 0.110E+02. 0.901E+03 0.230E+09 0.46'E-'00 0. 106E+09
-0.520E+02 0.988E+01 0.733E+03 0.183E+09 0.466E+00 0.854E+08
-0.500E-02 0.730E+01 0.515E+03 0.968E+OS 0.O587E-00 . 565E+08
-0. 480E+02 0.700E+01 0. 413E+03 0.968E+08 0.610E+00 0. 525E+08
-0.460E+02 0.650E+01 0.450E+03 0.725E+08 0.660E+00 0.479E+08
-0. 420E+02 0.573E+01 0.365E+03 0.540E-08 0 684E#00 0. 370E+08
-0.400E-C02 0.538E+01 0.323E+03 0.457E-08 0.692E÷00 0.316E+03
-0.320EE02 0.500E+01 0.200E+03 0. 379E+08 0 719E+00 0 2722+08
-0. 360E+02 0.475E+01 0.250E+03 0.330E+0S 0. 6879+00 0 2272+06
-0 340E202 0.438E+01 0.213E+03 0.261E+08 0. 688E+00 0. 12OE+08
-0 320E-02 0.413E+01 0.175E+03 0.219E+08 0 638E+00 0 129E+03
-0.300E-02 0.38SE+01 0. 148E+03 0.178E+09 0.609E+00 0. 109E+08
-0. 280E+02 0.363E+01 0.125E+03 0. 141E+0S 0.590+E00 0.930E+07
-0.260E+02 0.350E+01 0. 108E+03 0. 123E+06 0.544E+00 0.669E+07
-0. 240E-C2 0.338E+01 0.925E+02 0. 106E+08 0.503E+00 0. 532E+07

0 2202•02 0. 325c+01 0. 775E+02 0 890E+07 0 455E+00 0 4C5E-07

-0. 1200E02 0.3137+01 0.675E+02 0.8730E+07 0.429E+00 0.313E+07
- -0.180E+02 0.3002+01 0.575E+02 0.577E+07 0.3:92E+00 0 -2-2E+07

-0. 160E-0)2: 0.288eF+01 0.475E+02 0.4219E+07 035,5E÷00 CO. i53E+07
-0.120E+0-2 0.275cE+01 0.350E+02 0,.288E+07 0 I --+O0 O-.Q27E+O6
-O. SCOE-ril 0.270E+01 0.225SE+02 0-.234E+07 0. 191E+00 0.47E+06

-0. 400E0l, 0.0263E+01 0. 175E+02 0. 153E+07 Q. 157E+00 0. 2LLE2+06
0. 000E+00 0.260E+01 0. 100E+02 0. 127E+07 0. 917E-0•1 . 1'7E06
0.400E-01 0.255E+01 0.750E+01 0. 756E+06 0 715E-0l 0. 541E+05
0.-600E201 0.250E+01 0. 500E+01 0.249E+06 0.496E-01 0 124E+05
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10/29/62
RUN710

2Bt.Th 1v 10OPHR 6e894 GRAPHITE 6SPHR; CARBON BLACK 2. 5PHR;

(L/T RATIO = 4. 504)

SAMPLE DIMENSIONS

LENGTH=0. O06350 WIDTH=O. 006480 THICK=O. 001410 OSC AMP=0. 50

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPINn MODULUS LOSS TANG LOSS MODL

-0. 120E+03 0.485E+02 0.386E+04 0.454E+10 0. 814E-01 0.369E+09

-0. 100E+03 0. 473E+02 0.438E+04 0. 431E+10 0.972E-01 0. 418E+09

-0.860E+02 0.448E+02 0.526E+04 0.386E+10 0.130E+00 0. 502E+09

-0.800E+02 0.410E+02 0.626E+04 0. 324E+10 0.185E+00 0. 598E+09

-0.760E+02 0.368e+02 0. 638E+04 0.260E+10 0.234E+00 0.609E+09

-0.740E+02 0.340E+02 0.634E+04 0.222E+10 0.272E+00 0.605E+09

-0.720E+02 0.309E+02 0. 626E+04 0.183E+10 0.325E+00 0.5q6E+09

-0.700E+02 0.276E+02 0.-542E+04 0. 146E+10 0.352E+00 0.515E+09

1-0.680E+02 0.248E+02 0.482E+04 0.117E+10 0.390E+00 0.458E+09

-0.660E+02 0.225E+02 0.429E+04 0.967E+09 0.420E+00 0.406E+09

-( 0.640E+02 0.203E+02 0.384E+04 0.781E+09 0.464E+00 0.362E+09

-0.620E+02 0,180E+02 0.340E+04 0.615E+09 0.521E+00 0.320E+09

-0.600E+02 0.161E+02 0.296E+04 0.491E+09 0.564E+00 0.277E+09

-0.580E+02 0.149E+02 0.256E+04' 0.416E+09 C. 573E+00 0. 238E+09

-0.560E+02 0.135E+02 0.223E+04 0.341E+09 0.608E+00 0.207E+09

-0.540E+02 0.124E+02 0.196E+04 0.284E+09 0.634E+00 0.1809E+09

-0.520E+02 0.114E+02 0. 174E+04 0.238E+09 0.668E+00 0. 159E+09

-0. 500E+02 0.104E+02 0. 158E+04 0. 196E+09 0. 727E+00 0. 143E+09

-0.4SOE+02 0.950E+01 0. 143E+04 0. 163E+09 0.784E+00 0. 128E+09

-0.460E-02 0.875E+01 0. 130E+04 0.134E+09 0.839E+00 0. 1-14E+09

-0,440E+02 0.813E+01 0. 116E+04 0. llbE+09  0.873E+00 0. 101E+09

-0. 400E+-2 0.725E+01 0.948E+03 0. 898E+08 0 894E+00 0. 803E+08

-0.380E+02 0.675E+01 0.8266+03 0.763E+08 0 901E+00 0. 687E+06

-0.360E+02 0.625E+01 0 703E+03 0.637E+08 0.892E+00 O. 568E+08

-,3. 340Et02 0.575E+01 0.585E+03 0. 521E+08 0.878E+00 0.457E+08

-0.320E-02 0.538E+01 0 498E+03 0.440E+08 0.854E+00 0.376E+08I -0.300E+02 0.513E+01 0.433E+03 0.389E+08 0.817E+00 0.318E+08

-0.280E-02 0.486E+01 0.365E+03 0.341E+08 0.762E+00 0.260E+08

-0.260E402 0.450E+01 0.300E+03 0.273E+08 0.735E+00 0 201E+08

-0. 240E•02 0.425E+01 0.238E+03 0.231E+08 0. 6526+00 0. 151E+08

-0.220E-02 0.400E+01 0. 195E+03 0. 191E+08 0.604E+00 O. I!5E+08

-0. 180E-02 0.363E+01 0. 135E+03 0. 136E+08 0.510E+00 0. b91E+07

"-0. IbOE+02 0.350E+01 0. 115E+03 0. 11SE+OS 0.466E+00 0. 551E+07

-0.140E-02 0.338E+01 0.975E+02 0.102E+08 0.425E+00 0. 4;32E+07

-0.100E-02 0.325E+01 0.700E+02 0.858E+07 0. 329E+00 0. 212E+07

-0. 800E+0I 0.313E+01 0.575E+02 0.704E+07 0.2926+00 0.203E+07

-0. 600E-1-01 0.300s+01 0.500E+02 0. 556E-07 0.276E+00 0. 153E+07

O. O00EO0 0.290E+01 0.325E+02 0.442E+07 0. 192E+00 0.347E+06

0. .00E÷01 0. 280E+01 0. 175E+02 0. 331E-07 0, 111E+00 0.367E+06

0. 120E+02 0.275E+01 0. 125E+02 0. 278E+07 0.820E-01 0. 228E+06

0. ISOE 0-(2 0. 270E+01 0.750E+01 0.225E+07 0.510E-01 0. 115E+06

S0. 220E-01 0.260E+01 0.600E+01 0. 123E+07 0.440E-01 0.540E+05
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410/29/82
"UN715

PMMA.t9q4 GRAPHITE (67f,33 %BY VOLUME)

(L/T RATIO 5. 1631
SAMPLE DIMENSIONS

LENGTH='.Z 006250 WIDTH=0. 01C-460 THICK=0. 001230 OSC AMP=0. 10

POINT BY POINT VALUES

TIM OR TMP OCC PREG DAMPING MODULUS LOSS TANG LCSS MODL
0.200E+02 0.433E+02 0.770E+03 0.445E+10 . 101E+00 0.449E+09
0.400E+02 0.421E+02 0.868E+03 0.417E+10 0. 121E+00 0.505E+09
0.600E+02 0.405E+02 0.808E+03 0.385E+10 0.122E+00 0.470E+09
O. B00E÷2, 0.384E+02 0.755E+03 0.350E+10 0 125E+00 0. 439E+09
0.960E-02 0.364E+02 0.808E+03 0.310E+10 • 0. 151E+00 0.470E+09
0.104E+03 0.338E+02 0.,935E+03 0.267E+10 0.204E+00 0.5,4E+09
0. 108E+03 0.310E+02 0 106•-E-604 0.225E+10 0.,273E+00 0.614E+09c 0.110E+03 0.28eE+02 0.106E+04 0.193E+10 0.318E+00 0.615E+09
0.112E+03 0.269E+02 0. 103E+04 0. 167E+10 0.355E+00 0.594E+09
0.114E+03 0.250E+02 0.102E+04 0.,146E+10 0.403E+00 0.5 7E+09
0.116E+03 0.233E+02 0.102E+04 0.126E+10 0.466E+00 0.587E+09
0. 118E+03 0.214E+02 0.101E+04 0.106E+10 0.545E+00 0.580E+09
0.120E+03 0.195E+02 0.980E+03 0.882E+09 0.639E+00 0.564E+09
0.122E+03 0.175E+02 0.930E+03 0.707E+09 0.753E+00 0.533E+09
0.124E+03 0.153E+02 0.850E+03 0.570E+09 0.850E+00 0.485E+09
0.126E+03 0. 139E+02 0.745E+03 0,439E+09 0.960E+00 0.422E+09

"" 0. 12SE+03 0.121E+02 0.625E+03 0. 332E+09 0. 105E+01 0.3150E+09
0 130E-03 0.105S+02 0. 498E+03 0.245E+09 0.112E+01 0.275E+09
O. 132E+03 0.913E+01 0.385E+03 0. 182E+09 0. 115E+01 0.208E+09
0. 134E+03 0. 800E01 0.2Q0E+03 0. 136E+09 0. 112E+01 0. 153E+09
0. :S!E-5C3 0.738E501 0.218E+03 0 114E+09 0.992E+00 0 !13E+09
0. 13SE-4-G3 0. 675E+01 0 165E+03 0. 930E09 0. 99SE-00 0 835E+08
0. 140E+03 0.613E+01 0.130E+03 0.740E+08 0. 859E+00 0.636E+08
0. 142E+-'03 0.575E+01 0. 100E+03 0.6635E+08 0.750E+00 0.476E+08
0. 144E+C3 0.53eE+01 0.COE+02 0. 537E+08 0.687E+00 0. 368E÷08
0. 146E+j03 0. 513E+01 0.650E+02 0.475E+08 0. 614E+00 0. _=IE*08
0.148E+03 0.488E+01 0.525E+02 0.416E+08 0.548E+00 0 228E+08
0. 152E+03 0.450E+01 0.375E+02 0.333E±OC 0.459E+00 0.153E+08
0. 1 54E+03 0.425E+01 0.300E+02 0.2-81E+08 0. 412-E+00 0. 116E+08
0. 160E-03 0.400E+01 0.200E+02 0. 233E+-08 0.310E+00 0. 721E+07
0. 14E-03 00.375E+01 0. 150E+02 0 187E+09 .0.265E•O0 0. 4q5E+07
0. 16E+0C3 0.363w+01 0. 125E+02 0. 165E+08 0. 236E+00 0.390E+07
0. 170E+03 0.350A=01 0.100E+02 0. 144E+08 0. 202E+00 0. 2n2E+07
0. 174E+03 0.338E+01 0.750E+01 0. 124E+08 0. 163E+00 0. 203E+07
0. 17-S5E3 0.3255±01 0.750E+0! 0. 1OSE+08 0. 176E+00 0. 154E+07
0. I82E+±0 0.313E+01 0. 750E+01 0.858E+07 0. 190E+00 0. l63E+07
0. 196E-03 0.300E+01 0. 500E+01 0.677E+07 0. 138E+00 0.4933E+06
0. 190E+03 0.288E+01 0.500E+01 0.504E+07 0. 1500E+0 0. 757E+06
"0. 192E-CS3 0.275E+01 0.250E+01 0.339E+07 0. 820E-01 0.,278E+06
0 196E+03 0.263E+01 0.250E+01 0.180E+07 0.900E-01 0. 062E+06
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!0/29/82
RUN716

PMMA./';64 GRAPHITE (67/33 %BY VOLUME)

SAMPLE DIMENSIONS (L/T RAC =0.2S

LENGTH=O. Q00350 WIDTH=O, 010410 THIC=0. 001210 USC AMPO. 20

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

0.200E-02 0.405S+02 0.145E+04 0.407E+10 0. 110E+00 0.447E+09

0.400E+02 0.393E+02 0.153E+04 0.382E+10 0.12-3E+00 0.469E+09

0. '00E+02 0.375E+02 0. 158E+04 0.349E+10 0.139E+00 0.485E+09

0.9800E+02 0.359E+02 0.160E+04 0.319E÷I0 0.154E+00 0.491E+09

0.940E+02 0.339E+02 0. 170E+04 0.284E+10 0.184E+00 0. 523E+09

( 0.102E+03 0.319E+02 0.191E+04 0.252E+10 0.233E+00 0.587E+09

0. 106E+03 0.294E+02- 0.190E+04 0.214E+10 0.273E+00 0. 584E+09

0. 108E+03 0. 272E+02 0. 179E+04 0.190E+10 0.288E+00 0. 549E+09

0.110E+03 0.26:05+02 0.171E+04 0.167E+10 0.314E+00 0.524E+09

0.112E+03 0.240E+02 0.163E+04 0.142E+10 0.351E-00 0.4q9E+09

0. 114E+03 0.224E+02 0. 158E+04 0.123E+10 0.391E+00 0.482E+09

0.116E+03 .0.206E+02 0.154E+04 0.105E+I0 0.4505+00 0,470E+09

0.118E+03 0.190E+02 0.152E+04 0.885E+09 0.521E+00 0.461E+09

0.120E+03 0.173E+02 0.147E+04 0. 726E+09 0.61OE+00 0.443E+09

0.122E+03 0.158E+02 0.140E+04 0.603E+09 0.697E+00 0.420E+09

0.124E+03 0.140E+02 0. 128E+04 0.473E+09 0. 811E+00 0. 384E+09

0.126E503 0.125E+02 0.114E+04 0.374E+09 0.907E+00 0.339E+09kc 
E+00 0.265E+09

0.128E+03 0.110E+02 0.973E+03 0.286E+09 0.997E+00 0.285E+09

0. 130E+03 0.963E+01 0.800E+03 0.216E+09 0.107E+01 0.231E+09

, 0.132E+03 0.863E+01 0.640E+03 0.170E÷09 0.107E+01 0.182E+09

""0O. 134E+03 0.788E+01 0.503E+03 0. 139E+09 0. 100E+01 0. 140E+09

0. 136E+03 0.725E+01 0.398E+03 0. 116E+09 0.938E+00 0. ,09E+09

0. 138E+03 0. 675+01 0. 313E+03 0.983E+08 0.950EE00 0. 8:36E+08

0. 140E+03 0.625E+01 0.245E+03 0. 821E+08 0.77SE+00 0. 638E+0S

0.142E-03 0.588E+01 0.193E+03 0.708E+08 0 6q2E+00 0.489E+08

0. 144E+03 0.532e+01 0.155E+03 0.567E+08 0.665E+00 0.377E+08

0. 146E+03 0. 513E+01 0. 123E+03 0.502E+08 0.578E+00 0. 2c0E+08

0. 148E+03 0.488E+01 0.100E+03 0.440E+08 0 522E+00 0.229E+08

0 0. 150E-03 0.463E+01 0.825E+02 0.380E÷0S 0.479E+00 0. 1=2E+08

)0. 154E+03 0.438E+01 0. 575E+02 0.324E+08 0.372E+00 0.I•21E+08

0. 158E+03 0.413E+01 0.400E+02 0.271E+08 0.291E+00 0.7 ?IE+07

0. 160E+03 0.390E+01 0.350E+02 0. 226E+08 0.285E+00 0.646E+07

0. 166E+03 0.375E+01 0.250E+02 0.198E+OS 0. 220E+00 0.436E+07

0. 168E+03 0.363E+01 0. 2`25E+02 0. 175E+0S 0.212-E+00 0. 371E+07

0. 172E-03 0.350E+01 0. 175E+02 0. 153E-c0 0. 177E+00 0.270E+07

0 0. 178E+03 0. 33SE+01 0. 150E+02 0. 131E+08 0. i63E+O0 0.214E+07

0. 182E•03 0.325E+01 0. 125E+02 0. 111E+08 0. 147E+00 O. I62E+07

0. 1 86E+03 0.313E+01 0. 1001+02 0.907S+07 0. 127E+00 0. 11SE+07

0. 190E÷03 0.300S+01 0.750E+01 0.716E+07 0. IC3E+00 0.740E+06

0. 194E-03 0.282E+01 0.750E+01 0.533E+07 0. 1E÷O0 0. 00E+06

0.1�E� -%3 .2755+01 0. 500E+01 0. 358E+07 0. 20E-01 0. 2T4E+06
0, 200E-03 0. 26•E+01 0. 500E+01 0. 191E+07 0 900E-01 0. 172E+06
S0.204E•03 0. 60E•01 0 2500.E+01+07 0 459-01 0. 725E+05

25E0 07.045rE-01 0 7-5E+05

0. 206E-,03 0 258E+01 0.250E+01 0. 132E+07 0.466E-01 0 6!6E+05

C R,210E÷03 -Z 0 255E+01 0. 250E+01 .3.E+0• 0. 47CE-O1 C a48E+05

0. 214ZE-,S 0.252E+01 0. 250E+01 0. 560E+Oc 0.488E-01 0.273E+05

0.219E•,C2 0.250E+01 0. 250E+01 0.210E+0b 496E-01 0.15E+05
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11/2/92
RUN717

PMMA/6894 GRAPHITE (67/33 %BY VOLUME)

(LIT RATIO 5.205)
SAMPLE DIMENSIONS

LENGTO0. 006350 WIDTH-0. 010670 THIC(=O. 0012220 OSC AMP=0. 30

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
0.200E+02 0,401E+02 0.22eE+04 0.381E+10 0.117E+00O 0.446E+09
0. 400E+02 0. 391E+02 0. 237E+04 0. 362E+10 0. 128E+00 0. 462E+09
0. 600E+02 0. 3741E+402 0. 247E+04 0. 330E+10 0. 146E+00 0. 482E+09
0.900OE+02 0. 353E+02 0. 253E+04 0. 293E+10 0. 168E+00 0. 494E+09
0.,940E-02 0. 334E+02 0. 266E+04 0. 263E+10 0. 1982+00 0. 51.9E+09
0. 102E+03 0. 3162,+02 0. 291E+04 0. 236E+10 0. 240E+00 0. 567E+09
0. 106E+03 0. 296E+02 0. 2892+04 0. 206E+10 0. 273E+00 0. 563E+09
0. 112E+03 0. 271E+402 0. 273E+04 0. 1732+1.0 0. 306E+00 0. 530E+09
0. 114E+03 0. 244E:+02 0. 255E+04 0. 40E+10 0. 355E+00 0. 495E+09
0. 116E+03 0. 211S+02 0. 229E+04 0.1104E+10 0. 423E+00 0. 442E+09
0. 118E+03 0. 184E-+02 0. 209E+04 0. 787E+09 0. 512E+00 0. 402E+09
0. 120E+03 0.1l6101+02 0. 196E+04 0. 593E+09 0. 631E+00 0. 374E+09
0. 122E+03 0. 140E+02 0.180OE+04 0. 450E+09 0. 758E+00 0. 341E+09
0. 124E+03 0. 119E+02 0. 1582+04 0. 320E+09 0. 926E+00 0. 296E+09
0. 126E+03 0. 988E+01 0. 132E+04 0. 217E+09 0. 112E+01. 0.2242E+09
0. 128E+03 0. 8502+01 0. 106E+04 0. 157E+09 0. 121E+01 0. 190E+09
0. 130E+03 0. 725E+01 0. 808E+03 0. 110E+09 0. 127E+01 0. 140E+09
0. 132E+03 0. 6382+01 0. 600E+03 0. 8192+08 0. 122E+01. 0. 9992+08
0. 134E+03 0. 5882+01 0. 453E+03 0. 6742+08 0. 1062+01 0. 730E+08
0. 1362+03 0. 563E+01 0. 398E+03 0. 605E+08 0. 104E+01 0. 6292+06
0. 138E+03 0. 53aE-1-0 0. 315E+03 0. 5402+08 0. 901E+00 0. 487E+08
0. 140E+03 0. 513E+01 0. 263E+03 0. 4782+08 0. 826E+00 0. 395E+08
0. 142E-+03 0. 475E+01 0. 223E+03 0. 3902+08 0. 815E+00 0. 3182E+08
0.1.46E-403 0. 450=+01 0. 120E+03 0. 335E+08 0. 490E-400 0. 164E+08
0. 150E+03 0. 425E+01 0. 825E+02 0. 293E+08 0. 378E+00 0. 107E+08
0. 152E+03 0. 400E4-01 0. 700E+02 0. 234E+08 0. 362E+400 0. 2472+07/
0. 158E+03 0. 375E+01 0. 450E+'02 0. 188E+08 0. 265E+00 0. 498E+07
0. 162E+03 0. 3632+01 0. 375E+02 0. 166E+08 0. 236E+00 0. 393E+07
0. 166E4-03 0. 350'E+01 0. 3002+02 0. 145E+08 0. 202E+00 0. 294E+07
0. 170E+03 0. 33ec2+01 0. 250E-+02 0. 125E+08 0. 1812+00 0. 227E+07
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- ~$~p-.11/2/e2
RUN381

P1700/6894 (67t33) BN VOLUME

(LIT RATIO 7.560)

SAMPLE DIMENSIONS
LENGTH0. 006350 WI.DTH0O. 010410 THICK0. 000840 OSC AMPO. 05

POINT BY POINT VALUES

I TIM DR TtIP DCC FRE( DAMPING MODULUS LOSS TANG LOSS MODL

0. 150E+03 0. 264E+02 0. 808E+02 0. 5142+10 0. 575E-01 0. 296E+09
0. 170E+03 0. 261E+02 0. 865E+02 0. 502E+10 0. 6312-01 0. 3172+09

0. 190E+03 0. 242F+02 0. 105E+03 0. 431E+10 0. 890E-01 0. 384E+09

0. 194E+03 0. 218E.+02 0. 167E+03 0. 349E+10 0. 175E+00 0. 610E+09

0. 196E+03 0. 197E+02 0. 219E+03 0. 285E+10 0. 280E+00 0. 796E+09

O. 198E+03 0. 168E+02 0. 269E+03 0. 205E+10 0. 475E+00 0. 972E+09

"0. 200E+03 0. 1232+02 0. 270E+03 0. 109E+10 0. 878E+00 0. 956E+09

0. 202E+03 0. 760E.+01 0. 167E+03 0. 385E+09 0. 144E+01 0. 552E+09

0. 204E+03 0. 511E+01 0. 703E+02 0. 154E+09 0. 130E+01 0. 200E+09

0. 206E+03 0. 407F+01 0. 278E+02 0. 781E+08 0. 829E+00 0. 647E+08

0. 208E+03 0. 346E.+01 0. 105E+02 0. 437E+08 0. 434E+00 0. 190E+08

0. 210E+03 0. 306E+01 0. 325E+01 0. 243E+08 O. 172E+00 0. 417E+07

0. 212E+03 0. 299E+01 0. 250E+00 0. 208E+08 0. 139E-01 0. 290E+06

0. 214E+03 0. 288E+01 0.750E+00 0. 159E+08 0. 450E-01 0. 717E+06

0. 216E+03 0. 278E+01 0. 750E+00 0. 117E+08 O . 483E-01 0. 567E+06

-II
~II

Ill
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11/2/82

P1700Z6894 (67/33-VOL) DRIED 24HRS RUN38O

(L/T RATIO = 5.991)
SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH=0. 010160 THICK=0. 001060 OSC AMP=O. 05

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0.150E+03 0.380E+02 0.923E+02 0.548E+10 0.316E-01 0.173E+09
0.170E÷03 0.377E+02 0. 11OE+03 0.538E410 0.382E-01 0.205E+09 '
i0. 14E+03 0.352E.+02 0.213E+03 0.469E+10 0.852E-01 0.400E+09
S0. 188E+03 0.314E+02 0.3e4E+03 0.371E+10 0.194E+00 0. 716E+09
0.190E+03 0.278E+02 0.514E+03 0.290E+10 0.331E+00 0.960E+09
0.192E+03 0.236E+02 0.569E+03 0.210E+10 0.506E÷00 0. 106E+10
0.194E+03 0.176E+02 0.575E+03 0. 115E+10 0.922E+00 0. 106E+10
0.196E+03 0. 111E+02 0.382E+03 0.441E+09 0.155E+01 0.683E+09
0. 198E+03 0.739E+01 0. 167E+03 0.184E+09 0.152E+01 0. 279E+09
0.200E+03 0.593E+01 0.718E+02 0.110E+09 0.101E+0i 0. 112E+09
0.202E+03 0.521E+01 0.340E+02 0.800E+08 0.621E+00 0.496E+08
0.204E+03 0.481E+01 0.183E+02 0. 647E+08 0.391E+00 0.253E+08
0.206E+03 0.451E+01 0.113E+02 0.541E+08 0.274E+00 0. 148E+08
0.208E+03 0.431E+01 0.825E+01 0.474E+08 0.220E+00 0. I04E+08
0.210E+03 0.411E+01 0.675E+01 0.410E+08 0.198E+00 0.811E+07
0.212E+03 0.391E+01 0.550E+01 0.349E+08 0. 178E+00 0.621E+07
0.214E+03 0.369E+01 0.475E+01 0.284E+08 0.173E+00 0.492E+07
0.216E+03 0.,349S+01 0.400E+01 0.229E+08 0. 163E+00 0.374E+07
0. 218E+03 0.336E+01 0.325E+01 0.197E+08 0.143E+00 0.280E+07
0.220E+03 0.317E+01 0.200E+01 0.150E+08 0.984E-01 0.146E+07
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11/2/82
RUN379

(L/T RATIO = 5.773)
SAMPLE DIMENSIONS

LENQTH=0. 006350 WIDTH-0. 009650 THICK=0. 001100 OSC AMP=O.05

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
0.150E+03 0.389E+02 0. 810E+02 0.540E+10 0.265E-01 0.143E+09
0.170E+03 0.389E+02 0.928E+02 0. 540E+11) 0.303E-01 0.164E+09
0.186E+03 0.363E+02 0.224E+03 0.468E+10 0.844E-01 0.395E+09
0.190E+03 0.322E+02 0.430E+03 0.368E+10 0.206E+00 0.759E+09
0.192E+03 0.278E+02 0.597E+03 0.274E+10 0.384E+00 3.105E+10
0.194E"03 0.231E+02 0.6502+03 0.188E+10 0.606E+00 0.114E+10
0.196E+03 0.161E+02 0. 591E+03 0.912E+09 0.112E+01 0.102E+10
0.198E+03 0. 104E+02 0.333E+03 0.367E+09 0.152E+01 0. 558E+09
0.2600E+03 0.764E+01 0.149E+03 0.187E+09 0.126E2+01 0.236E+09
0.202E+03 0.641E.+01 0.705E+02 0.125E+09 0.850E+00 0.106E+09
0.204E+03 0.574E+01 0.368E+02 0.959E+08 0.554E+00 0.531E+08
0.206E+03 0.544E+01 0.218E+02 0.839E+08 0.365E+00 0.306E+08
0.208E+03 0.513E+01 0.155E+02 0.721E+.08 0.293E+00 0.211E+08
0.210E+03 0.491*+01 0.123E+02 0.644E+08 0.252E+00 0.162E+08
0.212E+03 0.464E+01 0.105E+02 0.550E+08 0.242E+00 0.133E+08
0.214E+03 0.443E+01 0.950E+01 0.482E+08 0.241E+00 0. 116E+08
0.216E+03 0.422F+01 0.825E+01 0.420E+08 0.229E+00 0.962E+07
0.218E+03 0.403E+01 0.725E+01 0.361E+08 0.222E+00 0.800E+07
0.220E+03 0.364E+01 0.650E+01 0.308E+08 0.219E+00 0.674E+07

201.
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11/2182•i- "RUN83B

P1700&6894 (67/33-VOL) DRIED 24HRS

(L/T RATIO . 5.670)
SAMPLE DIMENSIONS

LENGTH-O.006350 WIDTHaO.009906 THICK-0.001120 OSC AMP0.05

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
0. 150E+03 0. 414E:+02 0.923E+02 0.564E+10 0.267E-01 0.151E+09
0. 170E+03 0. 408E+02 0. 108E+03 0. 548E+10 0. 320E-01 0. 175E+09
0. 188E+03 0.383E+02 0.110E+03 0.484E+10 0.606E-01 0.293E+09
0. 192E+03 0.357E+02 0.277E+03 0.420E+10 0.107E+00 0.451E+09
0. 194E+03 0.336E+02 0.360E+03 0.371E+10 0.158E+00 0.586E+09
0. 196E+03 0.308=+02 0.478E+03 0.311E+10 0.250E+00 0.778E+09
0. ,198E+03 0.261E+02 0.608E+03 0.222E+10 .0.444E+00 0.987E+09
0.200E+03 0.205E+02 0.635E+03 0.136E+10 0.751E+00 0.102E+I00.202E+03 0.134E+02 0.496E+03 0.568E+09 0.138E+01 0.784E+09
0.,204E+03 0.857E+01 0.235E+03 0.223E+09 0.159E+01 0.353E+09
0.206E+03 0.661-E*01 0.101E+03 0.124E+09 0.115E+01 0.142E+09
0.208E+03 0. 570E+01 0.475E+02 0.871E+0S 0.725E+00 0.631E+08
0.210E+03 0.521E.+01 0.263E+02 0.695E+08 0. 47'?E+00 0.333E+08
0.,212E+03 0.490E+01 0.165E+02 0.591E+08 0.341E+00 0.201E+08
0. 214E+03 0. 463E+01 0. 125E+02 0. 504E+08 0.290E+00 0. 146E+OS
0.216E+03 0.441E+01 0.105E+02 0.441E+08 0.268E+00 0. I1IE+0i
0.218E+03 0.410E+01 0.900E+01 0.353E+08 0.266E+00 0.937E+07
0.220E+03 0.391E÷-01 0.775E+01 0.303E÷08 0.251E+00 0.761E+07
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11/2/82

P1700 + 6894 ('67/33) BY VOLUME DRIED RUN382

(L/T RATIO = 5.773)
SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH=0. 009910 THICA=0. 001100 OSC AMP=0. 05

POINT BY POINT VALUES

TIM OR TMP OCC FREQ DAMPING MODULUS LOSS TANG LOSS MODL
0.150E+03 0.434E+02 0. I1OE+03 0.655E+10 0.289E-01 0.189E+09
0.170E+03 0.423E+02 0.134E+03 0.623E+10 0.371E-01 0.231E+09
0.184E+03 0.40E+02 0. 187E+03 0.559E+10 0.575E-01 0.322E+09
0.190E+03 0. 362E+02 0. 325E+03 0. 455E+10 0.123E+00 0. 559E+09
0. 192E+03 0.335E+02 0.423E+03 0.390E+10 0.186E+00 0.726E+09
0.194E+03 0.297E+02 0. 554E+03 0.304E+10 0.312E+00 0.951E+09
0.196E+03 0.241E+02 0.643E+03 0.200E+10 0.550E+00 0.110E+10
0. 19E+03 0.172E+02 0. 604E+03 0.101E+10 0. 1I01E+01 0. I02E+10
0.200E+03 0.109'E+02 0.364E+03 0.389E+09 0.153E+01 0.596E+09
0.202E+03 0.759E.+01 0.157E+03 0.179E+09 0.135E+01 0.243E+09
0. 204E+03 0.62eE+01 0.703E+02 0.116E+09 0.885E+00 0. 103E+09
0.206E+03 0.555E+01 0.353E+02 0.860E+08 0. 568E+00 0.488E+08
0.208E+03 0.516E+01 0.208E+02 0.715E+08 0.386E+00 0.276E+08
0.210E+03 0.488E+01 0.145E+02 0.615E+08 0.303E+00 0.186E+08
0.212E+03 C. 459E+01 0.118E+02 0.520E+08 0.277E+00 0.144E+0a
0.,214E+03 0.439E+01 0. 100E+02 0.454E+01 0.259E+00 0. 118E+08
0.216E+03 0.409E+01 0.875E+01 0.369E+Ql 0.260E+00 0.958E+07
"0.218E+03 0.386E+01 0.725E+01 0.306E+08 0.241E+00 0. 738E+07
0.220E+03 0.36,6E+01 0. 575E+01 0. 254E+08 0.213E+00 0. 540E+07

I
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11/2/82
RUN393

P1700 RHEO MIXE.D 20 MIN.

(L/T RATIO = 5.427)
SAMPLE DIMENSIONS

LENGTH=O. O06350 WTDTH=O. QlO160 THICK=O. O01170 OSC AMP=O. 05

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0. 150E÷03 0. 226F..+02 0. 138E+02 0. 142E÷10 O0 134E-01 0. 190E+08
0. 170E+03 0.220E+02 0. 158E+02 0.1t35E+10 *0. 161E-01 0. 218E+08
O. 180E÷03 0.209-r+02. 0. 278E+02 0.121E+10 0. 317E-01 0.383E+08
0.186E÷03 0.193E+02 0.590E+02 0.104F-÷10 0.784E-01 0.813E+08,
0. 190E+03 O.i16JE+02 0. 118E+03 0.789E÷09 0. 204E+00 0. 161E+09
0. 192E+03 0. 150=-+02 0.149E+03 0.615E+09 0.331E+00 0.203E+09
0.194E+03 0.121E+02 0.170E+03 0.399E+09 0.572E+00 0.228E+09
0.196E+03 0.831E+01 0.149E+03 0.178E+09 0.1i07E+01 0.191E+09
0. 198E+03 0. 504E+01 0. 798E+02 0. 544E+08 O,.156E+01 O. 848E+08
0.200E+03 0.335E+01 0.293E+02 0.144E+08 0.129E+01 0.186E+08
0.202E+03 0.264E+01 0.325E+01 0.234E+07 0.232E+00 0.542E+06
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10/29/22RUN407
P1700 W,3%SAF/WT,33%6894/VOL,2 MIN

(L/T RATIO = 7.840)
SAMPLE DIMENSIONS

LENG-TH=0. 00•350 WIDTH=O. 00160 THICK=O. O00810 OSC AMP=O 10
'-

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0. 150E+03 0.270E+02 0. 189E+03 0.614E+I0 0. 643E-01 0.3q5E+09
0. 170E+03 0.266E+02 0.218E+03 0.597E+10 0.762E-01 0. 455E+09
0. i88E+03 0.251E+02 0.259E+03 0.532E+10 0.102E+b0 0.541E+09
0.192E-03 0.233E+02 0.327E+03 0.457E+10 0.149E+00 0. 681E+09
0. 194E+03 0. 211E+02 0.392E+03 0.404E+10 0. 202E+00 0. 86E+09
0.196E+03 0.198E+02 0.470E+03 0.329E+10 0.297E+00 0.976E+09
0.198E+03 0.170E+02 0.537E+03 0.240E+10 0.461E+00 0.111E+10
0.200E+03 0. 129E.+02 0.523E+03 0.138E+10 0.773E+00 0. 106E+10
0.202E+03 0.854E÷01 0.350E+03 0.568E+09 0.119E+01 0.676E+09
0. 204E+03 0. 588E+01 0.160E+03 0.242E+09 0. 115E+01 0.277E+09
0.206E+03 0.469E÷01 0.685E+02 0.135E+09 0.773E+00 0. 104E+09
0.208E+03 0.401E+01 0.318E+02 0.849E+08 0.489E+00 0.415E+08
0.210E+03 0.366E201 0.160E+02 0.620E+08 0.296E+00 0.183E+08
0.212E+03 0.345E+01 0.875E+01 0.492E+06 0.182E+00 0.897E+07
0.214E+03 0.326E÷01 0.475E+01 0.385E+08 0.111E+00 0.426E+07
0.216E+03 0.316E+01 0.300E+01 0.330E+08 0.744E-01 0.245E+07
"0.218E+03 0.304E+01 0.175E+01 0.264E+08 0.47!E-01 0. 124E+07
0. 220E+03 0.288E+01 0.750E+00 0. 182E+08 0.225E-01 0.410E+06

205
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1 0/ 29/82
RUUN406

P170C W.~'T 536S 'O MIN

(L/T RATIO = 8.247)
SAMPLE DIMENSIONS

LENGTH=: -'X350 WIDTH=C. 0iCbS8 THICK=O. 000770 0SC AMP=O. 10

4 POINT BY POINT VALUES

TIM OR TmP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0. 150E-03 0.278e+02 0.223E+03 0.7222E+10 0.717E-01 0.517Et09
0--. 170E03 0.274E+02 0.230E+03 0.7701E+0 0.7o1E-01 0.533E+09
0.188E4-03 0.260E+02 0.285E+03 0.630E+10 0.105E+00 0.660E+09
0.192E+C3 0.244E+02 0.339E+03 0.556E+13 0 141E+00 0 783E+09
0. 194E+03 0.231E+02 0.401E+03 0.497E+10 0. 186E+00 0.925E+09
0_. 16E+03 0.212E+02 0.483E+03 0.419E+10 0.2266E+00 0. I11E+10
0.41.98E+03 0. 185E+02 0.563E+03 0.317E+10 0.408E+00 0. 129E+10
0.200E+03 0. 149E+02 0.582E+03 0. 199E+10 0. 663E+00 0. 1.32E+10
"0.,202E+03 0.102E+02 0.445E+03 0.930E+09 0.105E+01 0.9:78E+09
0. 204E+03 0. 679E+01 0. 223E+03 0. 376E+09 0. 120E+01 0. 451E+09
0.,206E+C03 0.518E+01 0.978E+02 0.195E+09 0.905E+00 0.176E+09
0.208E+03 0.439E+01 0.458E+02 0. 124E+09 0.589E+00 0.729E+08
0.210E+03 0.395E+01 0.235E+02 0.893E+08 0.373E+00 0.333E+08
0.212E-03 0.366E+01 0.138E+02 0. 686E+08 0. 2.4E+00 0.174E+08
0.214E+03 0.346E+01 0.875E+01 0.553E+08 0. 181E+00 0. 100E+08
0. '216E+03 0. 336-E+01 0.650E+01 0. 488E+08 0. 143E+00 0.696E+07
0.21EE8503 0.316E+01 "0.475E+01 0.365E+08 0.116E+00 0.430E*07
0 220E+03 0.306E+01 0.300E+01 0.307E+08 0.793E-01 0.243E+07

206



140/29/82
RUN405

P1,70Q.' W./3"SAT/wr, 33%/.8SZ/VOL; 15 MIN

(L/T RATIO = 7.744)

SAMPLE DIMENSIONS
_ N*LFN TH=0. 006350 WIDTH=O. 00c906 THICK=O. 000620 OSC AMP=0. 10

POINT BY POINT VALUES

"%TIM *OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSE MODL

0. 150E,03 0.341E+02 0.232E+03 0.97:E+10 0.4q4E-0! 0.4elE+09

0. 170E+03 0.334E+02 0.276E+03 0.934E+10 0.614E-01 (. 573E+09

0. 186E+03 0.312E+02 0.398E+03 0.813E+10 0.101E+00 0.824E+09

0. 190E+03 0.282E+02 0.525E+03 0.664E+10 0. 164E+00 0. 109E+10

0. 192E+03 0.264E+02 0.526E+03 0.583E+10 0. 187E+00 0. I09E+10

0. 194E+03 0.240E+02 0.588E+03 0.481E+10 0.252E+00 0. 121E+10
0. 196E÷03 0.207E+02 0.661E+03 0.356E+'&' 0.382E+00 0. 136E+10

0. 196E+03 0.162E+02 0. 673E+03 0.215E+10 0.636E+00 0. 137E+10

0.200E+03 0.110E+02 0.513E+03 0.974E+09 0. I04E+01 0. 102E+10
0.202E+03 0.707E+01 0.258E+03 0.370E+09 0.128E+01 0.472E+09

0.204E+03 0.525E+01 0.110E+03 0.180E+09 0.992E+00 0.179E+09

0. 206E+03 0.435E+01 0.505E+02 0. 108E+09 0.662E+00 0.713E+08

0.208E+03 0.381E+01 0.263E+02 0.708E+08 0.448E+00 0.317E+08

0. 210E+03 0.351E+01 0. 153E+02 0.523E+08 0.306E+00 0. 160E+08

0. 212E+03 0.330E+01 0.100E+02 0.401E+06 0.228E+00 0.913E+07

0. 214E+03 0. 311E401 0.725E+01 0.300E+08 0. 1$6E+00 0. 556E+07

f 0.216E+03 0.301E+01 0.500E+01 O..248E+Oe 0. 1376+00 0.339E+07

0. 16E+03 0.281E+01 0.350E+01 0. 150E÷0 O. 1010E+00 0. 165E+07

0.220E-03 0.270E+01 0.175E+01 0.980E+07 0. 595E-01 0.563E+06

.201



10129/82
RUN402

-- !700 RHEC MIXED 15 MIN

(LIT RAIZ =0 9,203)

SAMPLE DIMENSIONS
LENGTH=O ;306350 WIDTH=0. OjO;20 THICK=0. 000690 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR rMP DCC FREG DAMPING MODULUS LOSS TANG LOSS MDDL

0. 150E-,03 0.139E+02 0.950E+01 0.238E+10 0. 123E-01 0.292E+08

0 0. 170E+03 0. 135E+02 0. 125E+02 0. 225E-10 0. 171E-0! 0.384E+08

0. 184E'r03 0.126E+02 0.260E+02 0. 195E+I0 0.408E-01 0.794E+08

0. 188E+03 0.117E+02 0.483E+02 0. 167E+10 0.87BE-01 0.146E+09

0.190E+03 0. 107E+02 0.705E+02 0.139E+10 0.153E+00 0. 212E+09

0.192E,-03 0.916E+01 0. 940E+02 0.997E+09 0. 278E+00 0.277E+09

0.194E+03 0.765E+01 0. 11E+03 0.671E+09 0.469E+00 0.315E+09

0. 196E+03 0.551E+01 0. 1'OE+03 0.311E+09 0.818E+00 0.254E+09

60.198E+03 0.359E+01 0.540E+02 0. 865E+08 0. 104E+01 0.f899E+08

0.200E÷03 0.275E+01 0.148E+02 0.184E+08 0.484E+00 0.890E407

0.202E+03 0.260E+01 0.250E+00 0.813E+07 0.917E-02 0.745E+05

208



1012182

RUN403

P1700 W/i3%SAF BY WEIGHT, MIX 15 MIN 0

(L/T RATIO = 7.840)

SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH=O. 010688 THICK=O. 000810 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR TMF OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

0.,150E+03 0.177E+02 0. 160E+02 0.248E+10 0. 127E-01 0. 315E-+4

"0. 164E+03 0.16Be+02 0.198E+02 0.223E+10 0,174E-01 0.388E+08

0. 1721E+03 0.157E+02 0.233E+02 0.194E+10 0.235E-01 0.455E+08

0.176E+03 0.147E+02 0.245E+02 0. 170E+10 0.281E-01 0.478E+08

0. 180EE03 0.13SE+02 0.263E+02 0.149E+10 0.343E-01 0.510E+08

0. l84E+03 0.129E+02 0.310E+02 0.129E+10 0.463E-01 0. 599E+08

0. 188E+03 0. 11#8E+02 0.450E+02 0.107E+10 0.e83E-01 0. 863E+08

0. 190E+03 0.110E+02 0.603E+02 0.927E+09 0.124E+00 0.115E+09

0. 192E+03 0.986E+01 0.745t+02 0.738E+09 0.190E+00 0.140E+09

0.194E+03 0.860E+01 0.868E+02 0.549E+09 0.291E+00 0. 160E+09

0. 196E+03 0.722E+01 0.950E+02 0.373E+09 0.451E+00 0.168E+09

0.198E+03 0.555E+01 0.F890E+02 0.200E+09 0.717E+00 0.143E+09

0.200E+03 0.383E+01 0. 553E+02 0.688E+08 0.936E+00 0. 645E+08

0.202E+03 0.271E+01 0.200E+02 0.999E+07 0.674E+00 0. 673E+07

I
4-

V 209



10/29/82
RUN707

L,.LCN 4JCOT/6394 GRAPHITE (50/50 "'. VOLUME)

tL/T RATIO = 5.773;

SAMPLE DIMENSIONS

LENGTHGC.-On-:50 WIDTH=O 01C9t0 THIC1=O 100 CSC AMPO 10

POINT BY POINT VALUES

TIM /.R TP CC FREG DAMPING MODULUS LOSS TANG LOSS MODL

0. 2002E+0 0.327E+02 0.347E+03 0.33bE+10 0. 805E-O1 0. 270E+09

0.400E+02 0.323=+02 0.346E+03 0.327E+10 0.822E-01 0,29E+09

C. 0.600E+02 0.318E+02 0.349E+03 0.319E+10 0.2854E-01 0.271E+09

O. BOOE+02 0.313E+02 0.351E+03 0.308E+I0 0.887E-01 0.273E+09

0, 100E+03 0.310E+02 0.352E+03 0 301E+10 0.908E-01 0.=273E+09

0.120E+03 0.302-E+02 0.344E+03 0.286E+10 0.934E-01 0. -l.7E+09

0. 140E+03 0.297E+02 0.331E+03 0.276E+10 0.932E-01 0.257E+09

0. 160E+03 0.29ZE+02 0.316E+03 0.267E+10 0.920E-01 0.245E+09

C .180+03 0.286E+02 0.307E+03 0.256E+10 0.930E-01 0. 238E+09

0. 200E+03 0. 283E+02 0. 312E+03 0.250E+10 0.968E-01 0.242E+09

0. 220E+03 0. 2•8•+02 0. 378E+03 0. 249E+10 0. 112+00 0. 293E+09

0.240E+03 0.280E+02 0.488E+03 0.245E+10 0. 154E+00 0.379E+09

0.256E+03 0.259E+02 0.642E+03 0.210E+10 0.237E+00 0.498E+09

0.260E-03 0.236E+02 0.686E+03 0.i73E+10 0.307E+00 0.531E+09

C 0. 262E-03 0.218+02 0.687E+03 0.148E+10 0.358E+00 0.530E+09

0.2•4÷03 0. 200E+02 0.663E+03 0.125E+10 0 409E+00 0 511E+09

0266E+03 0. 183E+02 0.6387E+03 0.1034E+109 53-4+00 404824E09

0 Ic6SE~-03 0. 163E+02 0.58702+03 0.8394E+09 0.534E6+00 .0 4.42+*09

0.270E-03 0 150C-+02 0.540E+03 0.687E+09 0 598E+00 0.411E+09

0. 7`722E-03 0. 134E+02 0. 4cq02+03 0. 546E+Oz o. 67SE+00 0. 370E+09

-274E2-03 0. 119E+02 0.428E+03 0.41bE+09  0.769E+O0 0.320E+09

0 276E-03 0. 102E-02 0.353E+03 0. 310E0ý 0 340E+00 0, 20E+09

0. 2-8E-t-03 0.864E+01 0.277E+03 0. 2116E+0 0 z2iE+O0 0. !99E+09

0. 280E+03 0.736E+01 0.210E+03 0. !52E+09 0. 958E+00 O. i45E+09

0.'282E-03 0.636E+01 0.153E+03 O. 108E+09 0 936E+00 0 101E+09

0. 2S4E+C3 0.557E+01 0. 112E+03 0. 787E+08 0.890E-00 0.700E+08

0.286E-03 0.497E+01 0.813E+02 0.587E+08 0.814E+00 0.4782+08

0.2186E-03 0.449E+01 0.595E+02 0.442E+09 0.733E+00 0.324E+09

0. 2902E+03 0.401E+01 0.428E+02 0.314E+08 0.659E+00 0.207E+08

0.2-2E+03 0.366E+01 0.303E+02 0. 230E+08 0 559E+00 0. 129E+08

0. :4E+03 0.336E+01 0 220E+02 0. 163E+08 0.483E+00 0.7-=SE+07

0. 29;6E+03 0.316E+01 0. 168E+02 0. 122E+08 0.415E+00 0. 507E+07 -

_0.29SE+03 0.300E+01 0. 125E+02 0.9 07 0.344E+00 0. 21+07

0.'300E+03 0.286E+01 0.275E+01 0.651EI07 0.=65E+O0 C. 173E-07

0. 302E+03 0.27=E+01 0. 625E+01 0.4Q7E+07 0. 2C1E+00 0. 100E+07

0. 304E-03 0.266E+01 0.400E+01 0.303E+07 0. 1 'OE+00 0. 424E+06

0.306E+03 0.256E+01 0.225E+01 0. 140E+07 0. 8a9-01 0. 119E+06

0.308E+03 0.254E+01 0. 12-5E+01 0.980E+06 0. 482E-01 0.472E+05

210



10/29/82
"RUN712

TORLCN alC.:OT/6894 GRAPHITE (50/50.%BY VOLUME)

(L/T RATIO 4.847)i SAMPLE DIMENSIONS
LENGTH=C 0C0650 WIDTH=O. 010420 THICK=0. 001310 CSC AMP-0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

0. 200E+02 0.436E+02 0.603E+03 0.370E+10 0.785E-01 0.291E+09

"0.400E+02 0.433E+02 0.610E+03 0.364E+10 0. 909E-01 0.294E+09

0.600E+02 0.430E+02 0.610E+03 0.36OE+1O 0.81SE-01 0.2194E+09

0. 900E+02 0.426E+02 0.603E+03 0.353E+10 0.822E-01 0.291E+09

a0.IO0E+C*3 0.424E+02 0.585E+03 0.349E+10 0.80E-Ol 0.282E+09

0. 120E-03 0.423E+02 0. 568E+03 0.347E+10 0.788E-01 0.274E+09

0. 140E+03 0.420E+02 0.558E+03 0.343E+10 0.784E-01 0.269E+09

0C. .160E+03 0.419E+02 0.545E+03 0.341E+10 0.771E-01 0.263E+09

0. 180E+03 0.415+02 0.533E+03 0.335E+10 0.767E-01 0.257E+09

0. 200E+03 0.414E+02 0.530E+03 0.333E+10 0.768E-01 0.256E+09

0.220E+0'3 0.413E+02 0.540E+03 0.331E+10 0.787E-01 0.260E+09

0.2240E+03 0.413E+02 0.575E+03 0.331E+10 0.838E-01 0.277E+09

0. 260E+03 0. 396E+02 0. 855E+03 0. 305E+10 0.135E+00 0. 412E+09

0.264E+03 0.373E+02 0. 106E+04 0.270E+10 0.189E+00 0.508E+09

0.268E+03 0.330E+02 0.126E+04 0.211E+10 0.286E+00 0.604E+09

0. 270E+03 0.304E+02 0.139E+04 0.179E+10 0.372E+00 0. 666E+09

0. 272E+03 0.274E+02 0. 140E+04 0. 145E+10 0.462E+00 0.671E+09

0.-274E+03 0.248E+02 0. 140E+04 0. 118E+10 0.567E+00 0. 671E+09

0.276E+03 0.219E+02 0.136E+04 0.922E+09 0.706E+00 0.651E+09

i0.278E+03 0. 190E+02 0. 124E+04 0.692E+09 0.854E+00 0. 591E+09

0.280E+03 0.161E+02 0. 102E+04 0.495E+09 0.973E+00 0.482E+09

0. 282E-03 0. 136E+02 0. 778E+03 0.350E+09 0. 104E+0 0.364E+09

i0.284E-03 0. 116E+02 0.565E+03 0.252E+09 0. 104E+01 0.21lE+09

0. 286EC03 0.100E+02 0.403E+03 0.183E+09 0 998E+00 0.183E+09

20.288E+03 0.863E+01 0.290E+03 0. 133E+09 0. 967E+00 0. 429E+09

0. 290E103 0.789E+01 0. 213E+03 0. 109E+09 0.850E+00 0. 927E+08

0. 292E-03 0.713E+01 0. 158E+03 0. 871E+08 0.769E+00 0. 670E+08

0. 294E+03 0. 663E+01 0. 123E+03 0. 737E+08 0. 692E+00 0. 510E+08

0. 296E-0203 0.625E+01 0.975E+02 0.643E+08 0.619E+00 0.398E+08

0. 298E203 0. 588E+01 0.775E+02 0.554E+03 0.557E+00 0 308E+08

0.3002E*0 0.550E+01 0.6'25E+02 0.471E-08 0.512E+00 0.241E+08

0.304E-03 0.513E+01 0.425E+02 0.393E+08 0.401E+00 0. 158E+08

0 0. 306E+03 0. 488E+01 0. 375E+02 0. 344E+08 0. 391E+00 O. 135E+08

0. 310E03 0. 46:32+01 0.275E+02 0.298E+08 0.319E+00 0. ?9E+07

0.314E-103 0.438E+01 0.2125E+02 0 254E+08 0. 292E+00 0.7,0E+07

S 0. 320E+03 0. 413E+01 0. 150E+02 0.212E+08 0. 219E+00 0.464E+07

0.328E+03 0.383E+01 0. 100E+02 0. 173E+08 0. 165E+00 0. 286E+07

0.334E+03 0.375E+01 0.100E+02 0.155E+08 0.176E+00 0. 273E+07

0.346E-03 0. 363E+01' 0.750E+01 0. 137E+08 0. 142E+00 3 194E+07

0 362E+03 0.350E+01 0. 500E+01 0. 1'19E+08 0. 101E+00 0. 141E+07

1. 0.368E203 0.33SE+01 0.250E+01 0. 103E+08 0.544E-01 0. 559E+06

0.372E-03 0.325E+01 0.250E+01 0. 866E+07 0.587E-01 0.508E+06

211



"3

RUN382
6 1700 - 6a894 (67/33) BY VOLUME DRIED

C (Li R ATIC 5. 773)
SAMPLE &mrIEWE:-N

ý2EN7H=:CC:250 WtDTH=O. :C3IQO THICK=O. 301100 OSC AMP=O. 05

POINT 2* PCINT VALUEz

, .r ,:A 7 3 :r'PING MODULUS LOSS TANG LOSS MODL
E-'. 020E-:: 0. 5042r02 , . 216E+03 Q. 382E+10 0. 421E-Cs 0. 3`2E+0O

-0. iCOErC3 0. 4952+02 0. 235E+03 0. 650E+10 0.476E-01 0 405E+09
-6. S002 E-02 0.480E+02 0. 206E+03 0.8002+10 0.444E-01 0. 355E+09

- -0. 6COEC-2 0.472E+02 0. 174E+03 0. 774E+10 0.387E-01 0.300E+09

C -1. 400E-'2 0.4652+02 0. 153E+03 0. 7532E+10 0.349E-01 0. 263E+0:
-0. 2COE-02 0.4621E+02 0. 133E+03 0. 740E+10 0.309E-01 0.229E+09

0. O00E+00 0. 4592+02 0. 117E+03 0. 727E+10 0.278E-01 0.202E+09
0. 0. 200E+C2 0. 455E+02 0. 105E+03 0.719E+10 0.252E-01 0. !81E+09
0. 100E-t02 0. 453-+02 0. 1O1E+03 0.712E+10 0. 244E-01 0. 174E+09
0.600E -02 0.451E+02 0.968E+02 0. 706E+10 0.236E-01 0. lc7E+09
.:.. 2c0E-02 0.449_+02 0.z48E+02 0. 699E2+1 0.233E-01 0. 163E+09
0 IOOE102 0.44.6E+02 0. 943E+02 0.6992+10 0.235E-01 0. 162E+09
0. 120E+03 0.443=+02 0..958E+02 0. 683E+10 0.242E-01 0. 165E+09

( 3). i 40E+CZ_ 0.438S+02 0. 103E+03 0. 6e7E+10 0.265E-01 0. 177E+09
:3. !0E+03 0.429E+02 0. 118E+03 0.640E+10 0.318E-01 0.204E+09
30. I80E-03 0. 413=+02 0. 161E+03 0. 593E+10 0.466E-01 0.276E+09

2C 0. SSBE-C32 0.381E+02 0. 257E+03 0. 503E+10 0.679E-01 0.442E+09
O. 192-E+C3 0. 335E+02 u. 423E+03 0.390E+10 0.186E+00 0. 7Z6E+0O
0. 194E2C2 0.297E+02 0..554E+03 0.304E+10 0.312E+00 0.951E+09

C 0. !962+03 0.241E+02 0.643E+03 0. 2002E+iO 0.550E+00 0.1OE+10
0 0. 1=SE•2 0. 1722+02 0 604E+03 O. IO1E+010 0. 101E+01 0. lr2E+1O-

0 200E-K3 0. 109E+02 0. 364E+03 0. 389E+09 0. 1532+01 0.5c6E+O-
( 0 202E-02 0.759E+01 0 157E+03 0. 17qE+0o 0. 135E+01 0. 2m3E+09S0 704E+03 0. 6262+0I 0.703E+02 0. 116E+09 0.885E+00 0. 103E+09.. 2 SE--03 0.555E+01 0. 353E+02 0.S60E+08 0. 5.6E+00 0. •E8E+0s

D -. 20. CES03 0.516E+01 O. 2082+02 0. O15E+OS 0. 386E+00 0. 27`6E+08
C 0T 210E-C3 0. 48PE901 0. 145E+02 0. 615E+08 0.303E+00 0. 136E+08
0 22E-•03 0.459E+01 D. 113E+02 0. 520E+08 0.277E+00 0. 144E+02

S214E 3 0. 4361+0 .0. 1OE+02 0.454E+03 0. 259E+00 0. 118E+08
0 .O.oE-CS 0.402E+01 0. 875E+01 0.36920S O.260E+00 0.958E+07%
•IE. 2!E•-,3 0.386E+01 0.7Z5E+01 0.306E+08 0.24!E+00 0.738E+07

D ~ .220+03. 0. 3662S+01I 0. 575E+01 0. 254E+09 0. 213E+00 0. 5402+0'7
0. 222E. -03 0.346E+01 0.475E+01 0.204E+08 0.196E+00 0. 402E+O0
0. 2. 24-0C, 3 0.326E+01 0. 375E+01 0. 158E+08 0. 175E+00 0. 275+07

•0+0. 226E+Z: 0.306E+01 0.275E+01 0. 113E+08 0. 145E+00 0. 1152+07

0. 28E+03 .0.289E+01 C. 125E+01 0.772E+07 0.743E-01 0.574E+06

52 0. 230E+03 0.269S+01 0.250E+00 0.383E+07 0. 172E-01 0.658E+05

s-

54 ¶
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9/7/82
RUN489

P1700 W/ 33%VOL 6894, 3%WT SAF, 13.3%WT OS-124

(LIT RATIO = 6.978)
SAMPLE DIMENSIONS

LENGTH=O. 006350 WIDTH0. 008080 THICK=0. 000910 OSC AMP=0. 10

POINT BY POINT VALUESi .r

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E803 0.272E+02 0. 128E+03 0. 554E+10 0.428E-01 0.237E+09

0 -0. 100E+03 0.270E+02 0. 130E+03 0. 546E+10 0.443E-01 0.242E+09
-0.SOOE+C2 0.268=-+02 0. 132E+03 0.532E-10 0. 456E-01 0. 45E+09
-0.600E+02. 0.265E+02 0.130E+03 0.526E+10 0.457E-01 0. 240E+09
-Q. 400E+-02 0.263E+02 0. 130E+03 0.518E+10 0.467E-01 0.242E+09
-0.200E+02 0.260E+02 0. 133E+03 0. 506E+10 0.487E-01 0.246E+09

O. OOOE+00 0.259E+02 0. 137E+03 0.498E+10 0.509E-01 0.254E809
"0."200E+02 0.255E+02 0. 142E+03 0.486E+10 0.541E-01 0.263E+09
0.400E+02 0.252E+02 0. 143E+03 0.475E+10 0.558E-01 0.265E809
0.600E+02 0.249E+02 0.162E+03 0.464E+10 0.647E-01 0.300E+09

. 0.800E+02 0.244E+02 0.177E+03 0.-445E+10 0.735E-01 0. 327E+09
0. 100E+03 0.231E+02 0.212E+03 0.398E+10 0.987E-01 0.393E+09
O. lOtE+03 0.217E+02 0.247E+03 0.351E+10 0.130E+00 0.455E+09
0. 112E+03 0.203=+02 0.279E+03 0.307E+10 0. 168E+00 0.515E+09
0. 114E+03 0. 193E+02 0.2.95E+03 0.276E+10 0.197E+00 0.544E+09
0. 116E+03 0. 182E+02 0.307E+03 0.246E+10 0.229E+00 0.563E+09

C 0.118E+03 0.170E+02 0.318E+03 0.215E+10 0.271E+00 0.583E+09
0. 120E+03 0. 158c+02 0.326E+03 0. 185E+10 0.322E+00 0.595E+09
O. 122E+03 0.146E+02 0.329E+03 0. 155E+10 0.385E+00 0.598E+09
-0. 124E+03 0.132E+02 0.326E+03 0. 126E+10 0.465E+00 0.588E+09

0. 126E-03 0. 118E+02 0.313E+03 0.996E+09 0.562E+00 0.560E+09
0.1288E03 0.102E+02 0.285E+03 0.733E+09 0.684E+00 0.502E+09
0 0. 130E+03 0.840E+01 0.241E+03 0.486E+09 0.846E+00 0.412E+09
0. 132E+03 0.681E+01 0. 184E+03 0.304E+09 0.980E+00 0.298E+09
0. 134E+03 0.551E+01 0. 126E+03 0. 183E+09 0. 103E+01 0. 189E+09
0 0. 136E+03 0.460E+01 0.810E+02 0. 113E+09 0.949E+00 0. 108E+09
0. 138E+03 0.389E+01 0. 495E+02 0.679E+08 0.812E+00 0. 551E+08
0.140E+03 0.339E+01 0 298E+02 0.404E+08 0.643E+00 0.260E+O8+
0. 4l2E+03 0.308_+01 0. 170E+02 0.251E+08 0.446E+00 0. 112E+08
0. 144E+03 0.279E+01 0.275E+01 0. 124E+08 0.279E+00 0. 346E+07
0. 146E+03 0.258E+01 0. 300E+01 0.381E+07 0.112E+00 0.42SE+06

26

-0
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~ . . . .Q:



S9/7/82

RUN406
F P"70': ;sAF WT, 33, q.V,/0L 5 MIN

:(L!T RAT"'2 =7
SAMPLE Di MENS1

-".TH=' .- "" WIDTH=O. 01C6,8 THICK=O. DC0770 OSC ;MP=O. 10

POINT 3V PCNT VALUEE

"C T- FRE' AIIMFING 0iCDL'LS L..CSS TANG• LOSS MCOL,
- .E .CE . 334E+02 ".2. S.--E'+0 0 105E+i 0. .635E-O1 0,oc4E+O9

-( -". ,.E-,. 0. ?,22E+02 0. 320E+03 0. '• 7 2E+1C. 0. 764E-01 0. 743E+09
S'.. 800E-,^ 2 0. 31.6E+02 0. 334E+03 ;. 9 E+IO O. 829E-01 0. 775E+C9"

0-0. 0E'-2 O. 309E+02 0. 348E+03 0. 894E+lt 0. 903E-01 0. S07E+0,
C -0. ZZ E-,. 0. 303E+02 Q. 303E+03 0. E1E+IO 0. Si8E-0! 0. 704E+09

-0 20i0E+C2 0. 0299E+02 0. 2.80E+03 0 836E+10 0 776E-01 0. 649E+09
0. O00E+CO 0. 29E+02 0. '279E+03 0. 320E+10 0 789E-01 0. 647E+09
."0CE+-I 0. 29.3E+02 . 276E+03 0.803E+10 0.797E-01 0. 440E+09S'iCOE+'} 0 289E+02 0 259E+03 0. 780E+I0 0. 7TOE-Of 0. 601E+09

-1 C'3,0E±C2 0. 2•E+O2 0 245E+03 0. 78E+10 O. 770E-01 0. 5"9E-O0
-,.3.. 2E-.2 0..-"4E+02 cO. -2"38E+03 0 753E+I0 0. 728E-01 0. 56SE+09

3. 10OE•':'3 0. 286E+02 0. 229E+03 0. 743E+10 0. 714E-01 0. 530E+09
3 -. 120E- Z 0. 281E+02 0. 24E'03 0. 736E+10 0. 705E-01 0 5i9E+09
C 3 C':E -3 0. 279E+02 0. 222E+-03 0. 7-'4E+10 0. 714E-01 0. 5i5E+09

• 0 160E+023 0.2 l76E+02 0. 22'1 E+03 0. 711E+10 0 735E-01 0. 5'3E+09
0C.SOE'"3 0. 270E÷02 0. 241E+03 0. 6O.10 0. 821.5.-01 0. 5.8E+09

-* ( . 1•OE÷03 0. 253E+02 0 301E+03 0. 59SE+1Q0O. !I6E+0O0 . o977E+09
. A 4E-+-3 0. 231E7E+02 0. 401E+03 0. 427E+10 0. 186E+00 0. 925E+09

: 10 %E +"3 0. 217E+02 0. 483E+03 0.7419E+10 0. 27E+-0 0. 52113E+0
0 O. 1 :"E- C03 0. 182E+02 0. 523E+03 0. 317E+10 . 4081E+00 0. 129E+10

-0 O. 10'3;E•'3 0. 14-3+02 0. 532E+03 0. !99E+10 0. 663E+00 0. !32E+10
1- . 023E+02 0. 405E+03 0. 930E+09 0. 1O6E+01 0. 9c.E+09

--. 204E--"3 0. 6792+01 0. 203E+03 0 31E+09 O0. 120E+00 0. 411E+19
-. 20'6±C3 0. 518E+01 0. 9785E+02 0 195E+0. 0. 905E+00 O. 172E+10
0. 08E-'-,3 0. 439E+01 0. 558E+02 0. 1-'4E+09 0. 589E+00 0. 729E+02

-C .- , '-•. .-." ,-95•+01 .O. 235E+02 0 E93E÷0S 0. 3735+00 0. 333E+08
30 21--.-2. 0. 316E+01 O . 1384-E+0 0. 690E2+08 9 . 25"E+00 0. -74E+08
- .24E-C'3 0 346E+01 O. i75E+01 0. 503E+0S 0. 12E+00 0. 51O0E+0
n- 2-:E"C1 01. 53.=5+O1 0. 650E+01 01 425+09 0.905+00 0. 16E+07
'O. 2!•E-C3 0. 396E+01 0.4159+01 0. 215E+08 0. 1185E+00 0. 40E+07,
0. 220E-'-32 0. 306E÷01 30. 3005E+01 . 307E+08 0. 793E-00 0. 243E+07

-C 0. 222E"3 0. 294E+01 0. 200E+01 0. 236E+08 0. 575E-01 0. 136E+07

). 2,520 .

!C
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- 9/7/82
SD UN430

33.3% UPJOHN 20O0, 66.7% TORLON 4000T BY WEIGHT

(L/T RATIO = 4.379)
SAMPLE DIMENSIONS

LENGTH=O. "06350 WIDTH=O. 010160 THICK=O. 001450 OSC AMP=O. 10

POINT BY POINT VALUES

TIM CR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
-0. 120E+03 0.337E+02 0. 143E+03 0. 167E+10 0.313E-01 0.524EOS

* -0. OOE+03 0. 332E+02 0. 175E+03 0. 163E+10 0.393E-01 0. 640E+08
-0. SOOE-02 0.324E+02 0.231E+03 0. 155E+10 0.545E-01 0. 844E+O0
-0. 600E+02 0.315E+02 0. 272E+03 0. 147E-10 0.677E-01 0.993E+08

C-0.400E+02 0.300E+02 0.253E+03 0.133E+10 0. 695E-01 0.923E+09
-0.200E-02 0.295E+02 0.230E+03 0.128E+10 0.657E-01 0.a841E+0
0. O00E+00 0.289÷+02 0.19 6 E+03 0.1 23E+1O 0.582E-01 0.716E+08

- 0.200E+02 0.285E+02 0. 166E+03 0. 119E+10 0.502E-01 0.606E+08
0. 400E+02 0.280E+02 0. 146E+03 0. 115E+10 0.463E-01 O 532E+08
0.,600E+02 0.274E+02 0. 128E+03 0. 110E+10 0.424E-01 0.466E+08
oC 0. 800E+02 0.271E+02 0. 116E+03 0. 108E+10 0.390E-01 0.423E+08
0. 100E+03 0. 269E+02 0. 110E+03 0. 106E+i0 0. 378E-01 0. 4002+08
0. 120E+03 0. 2677+02 0. 106E+03 0. 105E+10 0.369E-01 0.386E+08
0. 140E+03 0.264E+02 0. 102E+03 0. 102E+10 0.365E-01 0.373E+08
0.160E+03 0.260E+02 0.913E+02 0.998E+09 0.333E-01 0.333E+08
0.,180E+03 0.257E+02 0.815E+02 0.968E+09 0.307E-01 0.297E+08

1 0 0.200E+03 0.252E+02 0.745E+02 0.932E+09 0.291E-01 0.272E+08

0.220E+03 0.243E+02 0.700E+02 0.902E+09 0.283E-01 0.,255E+08
0.240E+03 0.244E+02 0.693E+02 0. 873E+09 0.289E-01 0. 252E+08

/ 0.260E+03 0.231E+02 0.983E+02 0. 785E+09 0. 455E-01 0. 357E+O8
0.266E-03 0. 219E+02 0.146E+03 0.700E209 0.755E-01 0.529E+08
0.270E+03 0.204E+02 0.197E+03 0. 607=+09 0. 118E+00 0.714E+08

C 0. 274E+C,03 0. 184E+02 0.251E+03 0.493E+09 0 834E+00 0.905E+08
0.276E+03 0. 173E+02 0.270E+03 0.434E+09 0.225E+00 0.974E+08
0. 278E+03 0. 162E+02 0.282E+03 0.380E+09 0.267E+00 0.1012+09S. 0. 280E+03 0. 150E+02 0.282E÷03 0.323E+09 0.312E+00 0.101E+09

0.282E+03 0.13SE+02 0.270E+03 0. 273E+09 0.353E+00 0.961E+08
0. 2842E-03 0. 127S4-02 0. 24a92+03 0. 22 Z92E+ 09 0. 385E+00 0. 8802+08
0.266E+03 0. 1161+02 0.221E+03 0. 112E+09 0.4042+00 0.777E+08
0.2288E+03 0.107E+02 0. 192E+03 0.160E+09 0.417E+00 0.669E+08
0.290E+03 0.975E+01 0. 165E+03 0.132E+09 0.430E+00 0.567E+08

o0.292E+03 0.904E+01 0.1402+03 0.112E+09 0. 425E+00 0. 477E+02
0.294E+03 0. 843E+01 0. 119E+03 0.962E+08 0. 415E+00 0. 399E+08
0.296•+03 0.791E+01 0. 101E+03 0.838E+08 0.400E+00 0.335E+O0

0 0.298E+03 0.740E+01 0.850E+02 0.722E+08 0.385E+00 0.278E+08
0.300E+03 0.700E+01 0.730E+02 0.636E+08 0.369E+00 0.235E+08
0.302E+03 0. 661E201 0.628E+02 0.558E+08 0.356E+00 0.199E+08

o 0.304E+03 0.622E+01 0.528E+02 0,484E+08 0.338E+00 0. 163E+08
0.306E+03 0.591E+01 0.455E+02 0.428E+08 0.323E+00 0.138E+08
0.308E+03 0.560E+01 0. 398E+02 0.374E+08 0.314E+00 0. 118E+08

o 0. 312E+03 0. 521E+01 0. 315E+02 0.312E+08 0.287E+00 O. 898E+07
0. 314E+03 0. 500.E+01 0. 283E+02 0.2SOE+08 0.280E+00 0.785E207
0.318E+03 0.461E+01 0.233E+02 0. 225E+08 0.2712+00 0.609E+07

o 0. 320E+03 0. 441E+01 0. 210E+02 0.198E+08 0. 268E+00 0. 530E+07
0.324E+03 0. 410E+01 0. 175E+02 0. 159E+08 0. 258E+00 0. 409E+07
0.328E+03 0.381E+01 0.148E+02 0. 125E+08 0.252E+00 0.314E+07

o 0.330E+03 0.369E+01 0. 135E+02 0. 111E+08 0.246E+00 0. 273E+07
0.3342+03 0. 339r+01 O. 110E+02 0.794E+07 0.238E+00 0.189E+07
0.336E+03 0. 330E+01 0. 100E+02 0.707E+07 0. 228E+00 0. 161E+07

215

"_ _ _ _ _2



* 0.336~-C3 0 32~-0 0.s~0+01 0. 611 E+07 0. 206E+00 0. 126E0

0. 33r0E +(-03 0. 320 -:+0 1 .7 5E 0 0. 427E +07 0. 2200E +O00 0 52~

0. 340E4-0ý 0. -aoG.E+0 ~1 0. 725E+01 0.39~7 0. 170?E+00 0. 575E+06

O .3 .42E -T3 0.-1+ 1 0 0 E 0 0. 265-E +0 7 0. 125E+0 0 0. 3 E 0

c.3ZE-03~ 0. 261iE + 01 0.20~~ 0. 10C'3E+017 0., 909E-Oi- 0 4OE+O5

-c
c

ac

,& C

S2

SoC
~~216
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9/7/822I RUN433

4 33.3% XU218G; 66.7% 4000T

(L/T RATIO = 5.292)
SAMPLE DIMENSIONS

LENGTH=0. O06350 WIDTNa=O. O!O16 THICA=0. 001200 OSC AMP=O. I0

S~POINT BY POINT VALUES

• TIM OR "MP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

-0. 120E03 0.376E÷02 0. 130E+03 D.368E+10 0.227E-01 0.837E+08
S-0. 100E÷031 0.372-E+02 0. 135E+03 0.361E+10 0.242E-01 0.874E+08

S-0.e00E+02 0.364E+02 0. 154E+03 0.345E+10 0.288E-01 0. 9952E+08

-0. 6C0E-•02 0.356E+02 0. 152E+03 0.330E+i0 0.296E-01 0.984E'08
-0.400E+02 0.349E+02 0. 133E+03 0.317E+10 0.271E-01 0.859E208

-0.200E+02 0.345E+02 0. 119E+03 0.310E+10 0.248E-01 0. 767E4-08

O. O00E+00 0.337E+02 0. 119E+03 0. 295E+10 0.260E-01 0.767E+08

0. 200E4-02 0. 331E+02 0. 129E+03 0. 2135E+10 0. 291E-01 0. 830E+08
0.400E+02 0.326E+02 0. 136E+03 0.276E+10 0.318E-01 0.878E+08

0. 600E+02 0.319E+02 0. 153E+03 0.264E+10 0.374E-01 0.989E+08.

S0. 800E+02 0. 313E+02 -017-7E7+03 e. 255E-+-----.448E-01 0. 114E+09

0.100E+03 0.307E+02 0.201E+03 0.245E+10 0.529E-01 0.129E+09

0.120E+03 0.299E+02 0.221E+03 0.233E+10 0.611E-01 0.142E+09
0. 140E+03 0.291S+02 0.218E+03 0.221E+10 0.636E-01 0.140E+09

0. 160E+03 0.287E+02 0. 193E+03 0.214E+10 0.581E-01 0.124E+09

00,180E+03 0.283E+02 0. 161E+03 0.208E+10 0.521E-01 0.108E+09

0.200E+03 0.279E+02 0. 136E+03 0.201E+10 0.434E-01 0.874E+08

0. 220E+03 0. 273-;+02 0. 107E+03 0. 193E+10 0.356E-01 0. 687E+08
0.240E+03 0.262E+02 0.958E+02 0. 186E+10 0.332E-01 0.616E+06
0.E260+03 0.256E+02 0.110E+03 0. 169E+10 0.416E-01 0.704E+08

0.270E+C3 0.239E+02 0. 157E+03 0. 147E+10 0.682E-01 0. 101E+09
0.274E+03 0.2242+02 0.213E+03 0. 129E+10 0.106E+00 0.137E+09

S0.278E÷03 0. 202E+02 0.283E+03 0. 105E+10 0.172E+00 0.181E+09

0.280E+03 0. 189E+02 0.314E+03 0.920E+09 0.218E+00 0.200E+09

0.282E203 0.1752+02 0.335E+03 0.786E+09 0.271E+00 0.213E+09
( 0.284E+03 0. 161E+02 0.340E+03 0. 662E+09 0.326FE+00 0.216E+09

0. :E.26E-03 0. 146E+02 0. 328E+03 0.543E+09 0.380E+00 0.207E+09

0. 288E+03 0. 13d2E+02 0.298E+03 0. 438E+09 0.425E+00 0. 186E+09

" "0. 290E+03 0. 119E+02 0.259E+03 0.356E+09 0.451E+00 0. 161E+09

0. 292E+03 0. 109E+02 0. 217E+03 0.294E+09 0.454E+00 0.133E+09

0.294E+03 0.980E+01 0.179E+03 0.235E+09 0.461E+00 0.109E+09

S0.296E+03 0.904E+01 0.146E+03 0.198E+09 0.442E+00 0.874E+08

0. 298E•03 0.844E+01 0.120E+03 0.170E+09 0.416E+00 0.709E+08

0.300E+03 0.79321+01 0.985E+02 0.14E2+09 0.389E+00 0.577E+08

0.302E+03 0.741E+01 0. 820E+02. 0.128E+09 0.370E+00 0.4"73E+08

0. 304E+03 0. 707E+01 0. 693E+02 0. 115E+09 0.343E+00 0. 395E+08

0.306E+03 0.671E+01 0. 588E+02 0.102E+09 0,323E+00 0.330E+08
0.310E+03 0.613E+01 0.443E+02 0.822E+08 0.292E+00 0. 2402+0

0. 312E+03 0. 585E+01 0. 390E+02 0.736E+08 0.283E+00 0. 2o0E+08
0.314E203 0. 560+E01 0.345E+02 0.661E+08 0.273E+00 0.180E+08

0 0.316E+03 0.532•+01 0.315E+02 0.582E+08 0.275E+00 0. 160E+08
0.320E+03 0. 491E+01 0. 265E+02 0. 471E+08 0.272E+00 0. 128E+08
0. 322E+03 0. 463E+01" 0. 243E+02 0. 400E+08 0.281E+00 0. 112E+08

Q 0.324E+03 0.441E+01 0.228E+02 0.349E+08 0. 290E+00 0.101E+08

0.326E+03 0. 413F+01 0.210E+02 0.295E+08 0. 306E+00 0.873E+07
0. 32E+03 0. 392•+01 0. 193E+02 0. 243E+09 0. 310E+00 0. 753E+07

p 0.330E+03 0.360E+01 0.168E+02 0. 179E+08 0.320E+00 0.573E+07
0. 332E+03 0. 340E+01 0. 145E+02 0. 142E+08 0.311E+00 0. 443E+07

0. 334E+03 0. 320E+01 0. 118E+02 0. 10E÷08 0.285E+00 0. 307E+07

217



3_0.:336E+CQ3 0. 290F+01 0.9~75E+01 0. 599E+07 0. 258E+00 0. 154E+07
0. 23SE-03 0. 27CSE+01 0. 525E+01 0. 305E-07 0. 179E+o0 0. 544E+06

12

a? C
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9/7/82
RUN501

TORLON 4203 UPJOHN 2080 (50/50 BY WEIGHT)

(L/T RATIO = 5.205)

SAMPLE DIMENSIONS
LENGTH=0. 006350 WIDTH=O. 012040 THICK=0. 001220 OSC AMP=0. 10

POINT BY POINT VALUES

"TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

-0. 120E+C3 0.368E+02 0. 135E+03 0.283E+10 0.247E-O1 0.699E+08

"-0. iOOE-03 0.361E+02 0. 168E+03 0.273E+10 0.319E-01 0.870E+08

-0.P00E02 0. 3529+02 0. 1.95E+03 0.260E+10 0.388E-01 0. 101E+09

-0. 600E+02 0.3475E+02 0.196E+03 0.251E+10 0.405E-01 0. i02E÷09

-0.400E+02 0.341E+02 0. 189E+03 0. 244E+10 0,402E-01 0.980E+08

-0.200E+02 0.336E+02 0. 187E+03 0.236E+10 0.41OE-01 0.970E+08

O. OOOE+00 0.332E+02 0. 191E+03 0.231E+10 0.429E-01 0.989E+08

- 0. 200E-02 0.329E+02 0.205E+03 0.225E+10. 0.470E-01 0. 106E+09

0. 400E+02 0.324E+02 0.221E+03 0.2199E+10 0.523E-01 0. 115E+09

0.600E-Oc 0.320E+02 0.221E+03 0.2133E+10 0.537E-01 0.115E+09

0.800E+02 0.316=E.+02 0.220E+03 0.209E+10 0,544E-01 0. 114E+09

0.10GE-03 0.310E+02 0.218E+03 0.201E+10 0.563E-01 0. 113E+09

0. i2OE+03 0,307E+02 0.219E+03 0. 197E+10 0.576E-01 0.113E+09

-. 0. 140E+03 0.303E+02 0.216E+03 0.192E+10 0.583E-01 0. 112E+09

0.160E+03 0.298E+02 0.208E+03 0.185E+10 0.583E-01 0. i08E+09

0. 18OE+03 0.295E+02 0. 213E+03 0. 1872E+10 0. 607E-01 0. ilOE+09

0. 2OOE÷03 0.28S=E+02 0.212E+03 0.172E+10 0. 636E-01 0. 110E+09

O. 220E+03 0. 285E+02 0. 203E+03 0,169E+10 0. 622E-01 0. 1OSE+09

0.240E÷03 0.281E+02 0.183E+03 0.165E+10 0.575E-01 0.947E+08

0. 260E+03 0.273E+02 0.183E+03 0.155-E+10 0.609E-01 0.946E+08

0. 26SE+03 0,258E+02 0. 200E+03 0.139E+10 0.745E-01 0. 103E+09

0. 276E+03 0. 239F+02 0. 244E+03 O. 119E+10 0. 106E+00 0. 126E+09

0. 282E+03 0.222E+02 0.292E+03 0.102E+10 0. 147E+00 0. 150E+09

0. 290E+03 0.20ES+02 0.364E+03 0-.97E4-09 0.209E+00 0.1877E+09

0.294E+03 0.192S+02 0.396E+03 0. 762E+-0• 0.266E+00 0.203E+09

O 0.298E+03 0.176E+02 0.412E+03 0.638E+O, 0.330E+00 0.211E+09

0.302E+03 0.162E+02 0.404E+03 0.539E+09 0.3a2E+O0 0.206E+09

0. 306E+03 0. 1505+02 0.384E+03 0.460E+09 0.4235+00 0.1955+09

C0. 3105+03 0, 1355+02 0.350E+03 0.370E+09 0.476E+00 0. 176E+09

0. 312F--03 0. 12aE+02 0.320E+03 0.332E+09 0.484E+00 0.161E+09

0.316F+03 0.116c+02 0.264E+03 0.270E+09 0.487E+00 0. 131E+09

C0. 138E+03 0.106&+02 0.238E+03 0.223E+09 0.525E+00 0.117E+09

0. 320E+03 0.980E+01 0.212E+03 0. 1895+09 0.547E+00 0.103E+09

0.322E+03 0. 860S+01 0.184E+03 0.1435+09 0.617E+00 0.880E+08

. 0.324E+03 0.790C+01 0.160E+03 0.1.1.8+09 0.6365+00 0.752E+08

0.326E+03 0.720E+01 0.128E+03 0. 961E+08 0.612E+00 0. 589+083

0. 328E+03 0.650E+01 0. 108E+03 0.7605+08 0.6345+00 0.481E+08

0.330E+03 0.590E+01 0. 920E+02 0.603E+08 0.655E+00 0.395E+08

0.332E+03 0.540E+01 0.760E+02 0.484E+08 0.646E+00 0.313E+08

0.334E+03 0. 510E+01 0.700E+02 0.418E+08 0. 667E+00 0.279E+08

0.336E+03 0,490E+01. 0.620E+02 0.376E+08 0.640E+00 0.241E+08

0.338E+03 0.460E+01 0.560E+02 0.31.E+08 0.656E+00 0.207E+08

0. 342E+03 0.430E+01 0.,440E+02 0. 260E+08 0. 590E+00 O. i53E+O0

0 0. 344E+03 0,390E+01 0.380E+02 0.191E+08 0.620E+00 0. 1 8E+08

0.348E+03 0.370E+01 0.180E+02 0.159E+08 0.326E+00 0. 519E+07

0. 354E+03 0.355E+01 0. i00E+02 0.136E+08 .01975+00 0. 268E+07

0 Q. 358E+03 0.345E+01 0.880E+01 0.121E+08 0.183E+00 0.223E+07

0.364E+03 0.325E+01 0.670E+01 0.,933+07 0.i575+00 0.147E+07

0.366E+03 0.310C+01 0.650E+01 0.733E+07 0.168E+00 0.1235+07
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40. 376E+03 0. 295E+01 0. 580E+01 0. 542E+07 0. 165E+00 0. 895E+06
0. 386E-i03 0. 285E+01 0. 520E+01 0. 420E+07 0. 159E+00 0. 666E+06

-C

_,C

i : -C
-c

|I

-C

"C

2

ic

•i : ©2 2 0



" !10/29/82

,"" RUN485
TORL"J --*. .. 'vPJOHN 20-1 t50/50 BY Wtl IN' :)MF

_ (L/T RA71tO 5.991)
SAMPLE DIMENS:ONS

=l-NH=2 0Cý34 WLDTH=0 01021' THiCK=Q '0SC AMP=0 10

POINT BY POINT VALUES

- IM OR 7MP QCC FREG DAMPING MCDULUS LOSS TANg LOSS MODL
-0 120E-C3 0. le5E+02 .0 5:3E+02 0. 126E+I0 0 37SE-O1 0. 476E+08
-0. 1COE+03 0. 179E+02 0. 570E+02 0. 118E+1O 0. 439E-01 0. 519E+O8
-0.'00E-ooC 0. 174E+02 0. 563E+02 0. 11E+1-0 0.460E-01 0. 512E+08
-0.ý !OE-'02 0. 169E+02 0.473E+02 0. I05E+10 0.408E-01 0.4219E+08
-0. 400E-)*02 0. 167E+02 0 3S3E+02 0. 1•02E+0 0.341E-01 0. 347E+08
-0. 00E-'o-02 0. 164E+02 0.318E+02 0 '57E+09 0. 2-2E-01 0. 288E+08
0. 000E+00 0. 162E+02 0.290E+02 0.956E+09 0.275E-01 0.,263E+08

(0. 200E÷:2 0. 160E+02 0.293E+02 0.940E+09 0 282E-01 0.265E+08
0 400E-02 0. 158E+02 0.288E+02 0.915E+09 0.285E-01 0.260E+08
0.600E+02 0. 157E402 0.300E+02 0.904E+09 0.300E-O 0.272E+08
0. 60OE+O' 0. 156E+02 0.300E+02 0.892E+09 0.304E-01 0.272E+08
0. IOOE-03 0. 155E+02 0.300E+02 0.879E+09 0.309E-01 0. 271E+08
0.120E-03 0.154E+02 0.303E+02 0. 968E+09 0.315E-01 0.274E+08
0. 140E-03 0. 154E+02 0.305E+02 0.S59E+09 0.321E-01 0.276E+08
0. 160E-':03 0. 153E+02 0.313E+02 0.856E+09 0.330E-01 0.283E+08
0, 180+E03 0. 155E+02 0.333E+02 0.845E+09 0.355E-01 0.300E+08
0. 200E-03 0. 151E+02 0.360E+02 0.s33E+09 0.3cOE-O! 0.325E+08
0.220E+03 0. 150E+02 0.390E+02 0. 2!7E+09 0.431E-01 0.352E+08
0 240E-03 0. 148E+02 0 453E+02 0.791E+09 0.5!O6E-01 0. 408E+08
0 _, 605±03 0. 144E+02 0.600E+02 0. 756E+0 O. 715E-01 0. 541E+08
0l2 -:C-, 'E -- 3 0 0. 136S+02 0. 9858E02 0. c36qE+09 0. 120=+00 0. a06E+08

-:CQ53 0. 1e27E+02 0. 9S5E-02 0 258T+C 0 55+0 02650i i... . v ýO+0 0 15 E+00 0 ý80E+0e
0. Z5E--03 0. 120E+02 0 !02E+03 0. 517E÷09 0. 175E+O0 0.904E+08
S0. 304E-C3 0 111E+02 0. 105E+03 0 439E+09 0.211E÷00 0 926E+08
0 310E-03 0. 105E+02 0 107E+03 0 3q0E+09 0.240E+00 0.936E+08
0. 316E-03 0.970E+01 0. 107E+03 0. 329E+09 0. 281E+00 0. 924E+08
Q 340.320E-03 0.919E+01 0. 106E+03 0.2 3E+09 0.311E+00 0. 713E+08
C0. 3d4E -3 0.870E+01 0. 104E+03 0.40E±08 0. 342E+00 0. 2E9E+08
0. 3525-03 0.5195+01 0. !02E+03 0.277E+09 0. 375E+00 0. 45±E+06I 3EC3 0.761E+01 0 q73E+02 0 ic4EýOQ 0.41.6E+00 0.9807E+08

3T 3E"C,2 0 706E+01 0 9Y20.,E+02 I t: -ZE +0 0 457E+00 0.'749E+O9
S0SOEC 0b7EO O.q8i3E+0.2 O. 1- E+O 0 483E+00 0.--71E+08

0• . 3-14E+'' 0.609E+01 0. 758E÷02 116IE+09 0 507E+f00 0.52S7E+08
0l . 34SE-30T 0.559E+01 0.6-13E+02 0 940E+08 0. 5334E+00 0.502E+08
0. :352E-0ýJ3 0 519E+01 O. 5q0E+02 0. 77SE-40O 0.5a4E+00 0. 4':3E+08

0. 256E+'3 0.486E+01 0. 505E+02 0. 656E+0 0. 530E+00 0.347E+08
0. 360E-0'3 0.4595+01 0. 425E+02 C 559E+s0 0. 501E+00 0.-280E+08

S364E•,03 0.428+01 0, 353±+02 0. 455E-08 0. 478E+00 0.2i8E+08

36 E 0.4 1E 0 v - -I -4

S0 36EE--Z2 0.39i:E+01 0,283E+02 .359E+0S 0.446E+00 O. I6OE+08
0. 3T2:E-,:C3 C). 37eE+-O1 0,220E+02 30.30E+09 0 3S3E+00 0. 116E+08
0. TE -,: 2 n 358=-01 O 173E+02 0. c'a9E+0C 0. 335E+00I 0.82?4E+07

S 7E- Z3 0W.347E+01 C .-1-E+02 0 2123E+08 0.313E+0o0 . -5•8E+07
ZSOE-:2 0 33-6c+0 1 0 '.30E+0 0. !94E+02 ) 85E+0083+-

-D E 2-EC

-----------0.-32-6-+01 . iE+0- -- - 1----S 0.-:-56E+00 o. 4E+0---
0~~ 0SE: O. 2126"0 E +c+O 0 9-S E +
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* 10/29/82
RUN713

TCPL~; •`3!XU 218 27.'25 DISSOLVED !N DMF,

(L/T RATIO = 6.546:

SAMPLE DIMENSIONS
LEGTH= ,750 WIDTH=O. 0:03CO THICK=0. 000=70 OSC AMP=0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

0. 200E+02 0.206E+02 0.440E+02 0.204E+1O 0.257E-01 0. 5~6E+08

0.400E02 0.203E+02 0.473E+02 0. 198E+10 0.285E-01 0.564E+08

0--"C. 60E+02 0.199E+02 0.498E+02 0.191E+10 0.311E-01 0.'594E+08

3. OOE÷0+2 0.196E+02 0. 510E+02 0. 185E+10 0 328E-01 0 609E+08,(

0. i00E-03 0. 193E+02 0.498E+02 0. 180E+10 0.330E-01 0.593E+08

0. 120E-03 0. 191E+02 0.470E+02 0 175E+10 0.319E-01 0 560E+08

0. 140E+03 0.1895+02 0.435E+02 0. 172E+10 0.301E-01 0.518E+08

0. 160E+03 0. 187E+02 0.395E+02 0. 169E+10 0.279E-01 0.4711E+08

0. 180E+03 0. 185E+02 0.370E+02 0. 164E+10 0.268E-01 0.441E+08

0.200E+03 0.183E+02 0.343E+02 0.1ý61E+10 0 253E-01 0.408E+08

0.220E+03 0.1B0E+02 0.323E+02 0.156E+10 0.246E-01 0.384E408

0.240E+03 0.178E+02 0.330E+02 0.152E+10 0.258E-01 0.392E+08

0. 260•+03 0.174E+02 0.375E+02 0.144E+10 0.309E-01 0.445E+08

0.276E-03 0. 162E+02 0.585E+02 0.126E+10 0. 55cE-01 0. &93E+08

0.282E+03 0. 149E+02 0.805E+02 0. 106E+l0 0.895E-01 0. 49E+08

0.286E+03 0. 135E+02 0. 105E+03 0. 861E+09 0.143E+00 0. 123E+09

0.-28E+03 0. 127E+02 0. 114E+03 0.762E+09 0. 175E+00 0. 133E+09

0 290E•03 0.120E+02 0.121E+03 0.674E+09 0.208E+00 0.140E+09

0. 292E+03 0. 112E+02 0. 126E+03 0.585E+09 0. 252E+00 0. 147E+09

0. :94E,-3 0. 105E+02 0. 134E+03 0. 505E+0" 0. 303E+00 0 T.53E+09

2. 2;6E-' 0.951E+01 0. 136E+03 0. 412E+0• 0 373E+00 0 156E+09

0. 2.96E+03 0.874E+01 0. 139E+03 0. 343E+09 0. 451E+00 0. 155E+09

0. 300E-03 0.799E+01 0. 136E+03 0. 282E+09 0.527E+00 0. tg9E+09

0. 302E+03 0.710E+01 0. 127E+03 0. 217=+09 O . 6"6E+00 0. 136E+09

0. 304E-03 0. 635E+01 0 114E+03 0. 164E+09 0.712E+00 0. 117E409

0.306E+03 0.557E+01 0.973E+02 0.1' 12+09 0.77-6E+00 0 947E+08

0.30eE-03 0.486E+01 0.7S5E+02 0.857E+08 0.8623E+00 0.7055E+08

0 310E+03 0.432E+01 0.610E+02 0.615E+08 0 609E+00 0 4q7E+0S

0. 312E=-02 0.389E+01 0. 458E+02 0.440E+08 0. 751E+00 . 320E+06

0 314E+03 3.346E+01 0. 325E+02 0. 287E+0 0. 672E-0Z0O. 0935+08

0 16E-•03 0. 314E+01 0 220E+02 O. 169E+8 0 ! 5!4E+00 0 !.7E+08

0.31SE-03 0.288E+01 0. 153E+02 0. 105E+08 0.458E+00 0 479E+07

0.320E-,03 0.2167E+01 0.900E+01 0.504E+07 0.312E+00 0. 157E+07

0. 322E+03 0.2555E+01 0. 500E+01 0. I14E+07 0.191E+00 0. 1E•06"

0. 324E-03 0 248E+01 0 100E+01 0. 121E+06 0.403E-01 C. ,47E+04
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11/2/82
RUN719

TORLON 4203/XU 218 (50/50) DISSOLVED IN DMF, PRECIPITATED IN MEOH

(L/T RATIO = 6.546)
SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH=0. 010470 THICK=0. 000970 OSC AMP=0. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0. 200E+02 0. 180E+02 0.280E+02 0.153E+10 0. 214E-01 0.328E+08
0.400E+02 0.176E+02 0.313E+02 0. 146E+10 0.250E-01 0.365E+08
0.600E+02 0. 172E÷02 0.350E+02 0.140E+10 0.292E-01 0.409E+08
0.800E+02 0. 170E+02 0.370E+02 0 136E+10 0.317E-01 0.432E+08
0.100E+03 0.168E+02 0.378E+02 0. 133E+10 0.332E-01 0.441E+08
0. 120E+03 0.164E+02 0. 340E+02 O 127E+10 0.313E-01 0.396E+08
0. 140E+03 0. 161E+02 0.320E+02 0.122E+10 0.306E-01 0. 373E+08
_.O160E+03 0,160E+02 0.288E+02 0.120E+10 0.278E-01 0.335E+08
0.180E+03 0.159E+02 0.2e5E+02 0. 119E+10 0.253E-01 0.300E+08
0.200E+03 0.157E+02 0.238E+02 0.116E+10 0.238E-01 0.276E+08
0. 220E+03 0. 157E+02 0. 233E+02 0. 116E+10 0. 233E-01 0. 270E+08
0.240E+03 0.157E+02 0.258E+02 0.116E+10 0. 25E-01 0.300E+08
0. 260E+03 0.156E+02 0. 290E+02 0.114E+10 0.295E-01 0.337E+08
0.2180E+03 0. 151E+02 0.443E+02 0. 107E+10 0.480E-01 0.514E+08
0. 288E+03 0. 143E+02 0. 668E+02 0. 958E+09 0.8607E-01. 0. 772E+08
0.292E+03 0.135E+02 0.815E+02 0.850E+09 0.110E+00 0,940E+08
0.296E+03 0. 126E+02 0.945E+02 0.734E+09 0.148E+00 0.108E+09
"0.,300E+03 0.116E+02 0. 106E+03 0.622E+09 0.193E+00 0,120E+09
0.302E+03 0.110E+02 0.108E+03 0.557E+09 0.219E+00 0.122E+09
0.,304E+03 0.104E+02 0.109E+03 0.495E+09 0.248E+00 0.123E+09
0.306E+03 0.971E+01 0.109E+03 0.424E+09 0.287E+00 0.122E+09
0.308E+03 0.923E+01 0.110E+03 0.380E+09 0.321E+00 0.122E+09
0.310E+03 0.864E+01 0.109E+03 0.329E+09 0.363E+00 0.120E+09
0.312E+03 0.802E+01 0.107E+03 0.280E+09 0.412E+00 0.115E+09
0.314E+03 0.743E+01 0.104E+03 0.236E+09 0. 466E+00 0.110E+09
0.316E+03 0.685E+01 0.973E+02 0. 196E+09 0. 514E+00 0. 101E+09
0.,318E+03 0.631E+01 0.913E+02 0.162E+09 0.56SE+00 0.921E+08
0.320E+03 0. 575E+01 0.813E+02 0.130E+09 0.609E+00 0.790E+08
0. 322E+03 0. 522E+01 0. 698E+02 0. 102E+09 0. 634E+00 0. 645E+08
0.,324E-03 0.474E+01 0.583E+02 0.785E+08 0.643E+00 0. 505E+08
0.326E+03 0.434E+01 0.473E+02 0.611E+08 0.623E+00 "0.380E+08
0.328E+03 0.391E+01 0.365E+02 0.441E+08 0.591E+00 0. 261E+08
0.330E+03 0.363E+01 0.278E+02 0.337E+08 0.524E+00 0.177E+08
0.332E+03 0.333=+01 0.203E+02 0.237E+08 0.454E+00 0.i08E+08
0.334E+03 0.313E+01 0.143E+02 0.175E+08 0.362E+00 0.634E+07
0.336E-03 0.294E+01 0.925E+01 0.121E+08 0.266E+00 0.320E+07
0.338E+03 0.274E+01 0.550E+01 0.657E+07 0. 182E+00 0. 120E+07
0.340E+03 0.264E+01 0.225E+01 0.401E+07 0.802E-01 0.321E+06
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11/2/82
RUN721

TORLON 4203/XU 218 (25/75),DISSOLVED IN DM1:,

(LIT RATIO =5.336)
SAMPLE DIMENSIONS

LENGTH=0. 006350 WIDTH0. 01032-0 THICK=0. 001190 OSC AMP=0.10

POINT BY POINT VALUES

TIM OR TMP 0CC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0. 200E+02 0. 27'0'+02 0. 112E+03 0. 202E+10 0. 360E-01 0. 7282+08
0. 4002+02 0. 2742+02 0. 116E+03 0. 196E+10 0. 382E-01 0. 751E+08
0. 600E+02 0. 268E+02 0. 124E+03 0. 188E+10 0. 430E-01 0. 8072+08
0. 8002+02 0. 2642-+02 0. 130E+03 0. 182E+10 0. 463E-01 0.,8452+08
0. 100E+03 0. 259E+02 0. 130E+03 0. 176E+10 0, 479E-01 0. 8412+08
0. 120E+03 0. 2542+02 0. 122E+03 0. 1692+10 0. 470E-01 0. 792F-+08
0. 140E+03 0. 250F-+02 0. 111E+03 0. 164E+10 0. 441E-01 0. 722E+08
0. 160E+03 0. 247E+02 0. 101E+03 0. 159E+10 0. 409E-01 0. 6522+08
0. 180E+03 0. 244E+02 0. 893E+02 0. 156E+10 0. 371E-01 0. 5792+08
0. 200E+03 0. 241E+02 0. 795E+02- 0. 1522+10 0. 338E-01 0. 5162+08
0. 2202+03 0. 238E+02 0. 713E+02 0. 148E+10 0. 3122-01 '0. 462E+08
0. 240E+03 0. 235-E+02 0. 668E+02 0. 145E+10 0. 299E-01 0. 4332+08
0. 260E+03 0. 2312+02 0. 6632+02 0. 140E+10 0. 308E-01 0. 4292+08
0. 280E+03 0. 226E+02 0. 703E+02 0. 134E+10 0. 340E-01 0. 4552+08
0. 3002+03 0. 219E+02 0. 1142+03 0. 1252+10 0. 5872-01 0. 7342+08
0. 3102+03 0. 205E+02 0. 229E+03 0. 109E+10 0. 1352+00 0. 148E+09
0. 3142+03 0. 18e2+02 0. 293E+03 0. 9142+09 0. 206E+00 0. 188E+09
0..318E+03 0. 170E2+02 0. 3472+03 0. 7492+09 0. 297E+00 0. 223E+09
0. 3202+03 0. 160E+02 0. 3712+03 0. 663E+09 0. 358E+00 0. 237E+09
0. 322E+03 0. 149E+02 0. 3882+03 0. 575E+09 0. 4302+00 0. 247E+09
0. 3242+03 0. 135E+02 0. 392E+03 0. 4672f'+09 0. 5312+00 0. 248E+09
0. 3262+03 0. 119E+02 0. 3752+03 0. 3612+09 0. 6522+00 0. 2352+09
0. 3282+03 0. 102E+02 0. 333E+03 0. 2602+09 0. 7902+00 0. 206E+09
0. 330E+03 0. 83H82-+01 0. 2W702+03 0. 1692+09 0. 9532+00 0. 161E+09
0.3322+03 0. 681E+01 0. 1992+03 0. 106E+09 0. 1062+01 0. 1132+09
0. 3342+03 0. 563E+01 0. 1382+03 0. 6892+08 0. 106E+01 0./7342+08
0. 336E+03 0. 486E+01 0. 9352+02 0. 4632+08 0. 9802+00 0. 4542+083
0. 33e2+03 0. 429E+01 0. 628E+02 0.,3242+08 0. 8472+00 0. 2742+08
0. 340E+03 0. 389E+01 0. 4232+02 0. 2382+08 0. 6932+00 0. 165E+08
0. 3422+03 0. 356E+01 0. 2882+02 0. 174E+08 0. 5622+00 0. 975E+07
0. 3442+03 0.,330E+01 0. 195E+02 0. 1262+08 0. 4442+00 0. 5592+071
0. 3462_+03 0. 3162+0 1 0. 1352+02 0."1022+08 0, 3352+00 0. 3432+07
0. 348E+03 0. 2972+01 0. 9002+01 0. 7202+07 0. 252E+00 0. 1822+07
0. 3502+03 0. 2862+01 0. 5752+01 0. 5462+07 0.1'174E+00 0. 9502+06

224



i0/29/62
RPUN677STORL-'Nk 4-3iUPJCHN 2080,iXU-18G (60/20/20 BY WEIGHT)

S (L/T RATIO = 5.000)•i•'SAMPLE DIMENS IONS'

LENGTH=C. C' 50 WIDTH=0. 0102 0 THICA=0. 001270 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL
0.200E+C.2 0.235E+02 0. 538E+02 0. 119E+10 0.242E-01 0. 288E+02
0.-400E+02 0.231E+02 0. 588E+02 0. 115E+10 0.274E-01 0.314E+089 0.600E+C2 0.227E+02 0.648E+02 0. 111E+10 0 312E-01 0.346E+08
0.800E+02 0.223E+02 0.665E+02 0.4107E+10 0.332E-01 0 356E+0S
0 . 0. l00E+03 0.219E+02 0 640E+02 0. 103E+10 0.331E-01 0.342E+080" .120E-03 0.21,SE+02 0.605E+02 O,.1OOE+10 0.322E-01 0 323E+08

0. 140E+-03 "0.213E+02 0. 568E+02 0,976E+09 0.311E-01 0.303E+08
.4 0.160E+03 0.21CE+02 0.538E+02 0.949E+09 0.302E-01 0.267E+68

0.180E+03 0.208E+02 0. 518E+02 0.930E+09 0.297E-01 0.276E+080.-200E+03 0.204E+02 0.505E+02 0.894E+09 0.301E-01 0.269E+08

0.2220E+03 0.199E+02 0.493E+02 0,853E+09 0.308E-01 0.262E+08
0.240E+03 0.194E+02 0. 505E+02 0.806E+09 0.334E-01 0.269E+08
0.260E+03 0.185E+02 0.618E+02 0.736E+09 0.446E-01 0.328E+08
0. 272E--003 C. 175E+02 0.728E+02 0.655E+09 0. 589E-01 0.386E+08
0.280E+03 0.165E+02 0.898E+02 0.583E+09 0.815E-01 0.475E+08
0.288E+03 0. 153E+02 0. 123E+03 0.498E+09 0.130E+00 0.648E+08
0.220E+02 0. 145E+02 0. 143E+03 0.446E+09 0. 167E+00 0. 749E+08
0.296E+03 0. 135E+02 0. 161E+03 0.38"7E+09 0.217E+00 0 940E+08
0. 300E-t-03 0. 124E+02 0. 175E+03 0.323E+09 0. 281E+00 0. 908E+06

+0.302E4C3 0.118S+02 0.,180E+03 0.282E+09 0.322E+00 0 929E+08
0. 304E+03 0. 111E+02 0 182E+03 0.257E+09 0 364E+00 0. 725E+08
0. 20 6E+03 0. 104E+02 0. 181E+03 0.224E+09 0. 412E+00 0 q23E+o0
0. 30E-03 0.95PE+01 0. 177E+03 0. 185E+09 0.483E+00 0. 92E+08
0.310E-t03 0.879E+01 0 169E+03 0.155E+09 0.543E+00 0 S42E+08
0.312E-03 0.799E+01 0. 157E+03 0. 126E+09 0. 609E+00 0 7E+06
0.314E+03 0. 716E+01 0. 141E+03 0.986E+09 0.682E+00 0.672E+08
0.316E+03 0.647E+01 0. 122E+03 0.781E+08 0.719E+00 0. 562E+08
0..318E+03 0.572E+01 0. 102E+03 0.582E+02 0.770E+00 0. 448E+08
0.-320E-03 0.509E+01 0.820E+02 0.431E+09 0.785E+00 0.339E+08
0. 3•E•r0-3 0.459E+01 0.648E+02 0.326E+08 0. 763E+00 0 249E+08
0. 324E073 0.411E+0l 0. 498E+02. 0.236E+08 0.729E+00 0. E72E+06
"0.326E+03 0.374E+01 0.378E+02 0. 171E+08 0. 670E+00 0. 115E+08
0.3286E+03 0.336E+01 0.280E+02 0. 113E+08 0.614E+00 0. ,94E+07
0 330E+03 0.316E+01 0.200E+02 0.845E+07 0.496E+00 0.: 19E+07
0. 332E--03 0.290E+01 0. 140E+02 0.499E+07 0. 413E+00 0. 206E+07
"0. 334E-03 0.267E+01 0.900E+01 0. 225E+07 0. 312E+00 0.701E+06
0. 336E-03 0.256E+01 0.475E+01 0 968E+06 0. 179E+00 0. 174E+06
0. 338E-03 0.248E+01 0. 125E+01 0. 109E+06 0. 502E-01 0. -43E+04
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!0/2q/82

RUN675
TORLa, 4203/UPJ0HN 2080 :25/75 BY 4EIGHT." DSSOLvED IN D,1.

'L/T RATi7 4 911,

SAMPLE D IMEN ,ONS
L=NH=k.C- 0C-Z50 WTDTH=O. 0t0270 THICK=O. 0C"'.30 12C AMP=O. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG r,.AMPING MODULUS LOSS TANG LOSS MODL

0. 20OE+02 0.245E+02 0. 17 2E+03 0. 1'kE+1O 0.709E-04- 0.SZ3E+08

0. 400E-02 0.242E+02 0. 174E+03 0. 113E+10 0.736E-01 0. 32E+08

0.600E+02 0.240E+02 0. 179E+03 0. 111E+10 0.773E-01 0.855E+08

0. 900E-02 0.238E+02 0. 155E+03 0. 1. E+10 0. aI1E-0L 0. 82E+08

0. 00E-03 0,237E+02 0. 188E+03 0. 108E+10 0. 831E-01 0. SQ6E+08o

0. 120Ei-03 0.236c-+02 0. 190E+03 0. 107E+1O 0.848E-01 0.q07E+08

0. 140E+03 0.236E+02 0. 189E+03 0. 1075E10 0.842E-01 0.901E+08

0..160E+03 0.235E+02 0. 182E+03 0. 106E+10 0.817E-01 0. 866E+08

O. 180E+03 0.235E+02 0. 166E+03 0. 106E+10 0.745E-01 0.790E+08

0.200E+03 0.234E+02 0. 148E+03 0. 105E+io 0. 672E-01 0.706E+08

0.220E÷03 0.232E+02 0. 140E÷03 0. 103E+10 0. 648E-01 0.669E+08
0.240E+03 0. 22'"E+02 0.142E+03 0. 1O1E+10 0.672E-01 0. 676E+08

0.260E+03 0.224E+02 0.159E+03 0.962-E+09 0.785E-01 0. 756E+08

o0. 276E+03 0.212E+02 0. 198E+03 0.862E+09 0. 110E+00 0.944E+08

0.284E+03 0.201E+02 0. 219E+03 0. 772E+09 0. 135E+00 0. 104E+09

0.288E+03 0 190E+02 0. 227E+03 0.6, 2E+09 0. 155E+00 O. 108E+09
.,292E÷03 0. 178E+02 0. 225E+03 0.605E+09 0 !76E+00 0. 1O6E-09

0.296E+03 0. 164E+02 0. 208E+03 0. 512E+09 0 I91E00 O. ;SOE+08
0.300E-03 0. 151E+02 0. 193E+03 0 433E+09 0.209E+00 0.905E+08
0 2.04E-,'3 0. 140E+02 ". i=9E+03 -0. 372E.0E 0 228E+00 0. 3S4E+08

0 306E+03 0. 130E+02 0 !=5E+03 0. .317E+00 2-=5E+00 0. O05E+02

0. 3 :E-C3 0 121E+02 0.-705E+03 0, 274E÷-0€ 0. 3-16+00 O. '47E+08
0. 3!6E+C23 0 112E+02 0 215E+03 0 232E+0, 0 4T5E+00 0.9e7E+08
0. 320E003 . 102E+02 0. 220E+03 0. 192E+09 0. 522E-00 0. =99E+08

0 322E-,03 0.959E+01 0 219E+03 0. 167E+09 0.t5PlE+00 0 936E+08
0. 324E+C3 0.905E+01 0 214E+03 0. 147E+09 0.648E+00 0.0r55E+08

0 32T6E+03 0 848E+01 0.207E+03 0.128E+09 0.713E+00 0.912E+08
0. 38E.021 0. 796E+01 0. 'q6E+03 0. IIE+09 0 767E+00 0.356E+08
O. 230E,03 0.718=+01 0. 178E+03 0. sB3E÷OS 0. S56E+00 0.7!6E+06

0). 332Er03 - 0.666E+01 0 158E+03 0. 744Ei08 0 880E+00 0. 6555E+08
0. 334E•-03 0.6161E+01 0 129E+03 0 620E+0a 0. 9O9E+00 0. 5o4E+08

S0.236E-03 0.566E÷01 0 120E+03 0. 505E+0 C '? T8E +0 0. 4E5+08 a
0. 338E+03 C. 5 28E+1 0. 102E+03 .. 422E+06 0.907E+00 0. 23E+08
0 340E5,03 0.486E÷01 0.830E+02 0. 34!E-m 0.870E+00 0. 297E+08

0. 342E -3 0,459E+01 0. 673E+02 0. 2qOE+OS 0.796E+00 0.232E+08
r-. S34E4,:3 0.429E+01 0. 545E+02 0.236E+06 0.740E+00 0. 175E+08
0. 346S-k-03 0.407E+01 0. 440E+02 0.204E+0S 0. 6-75E±00,_ 0. .4E+09
C. 34SE-03 0.369E+01 0 350E+02 0 175E÷0S 0.574E+00 0 100E+08

S0 250E+C3 0.365E+01 0 275E+02 0 i40E-0S 0 512E+00 0. 717E+07
0.3 52E03 0.346E+01 0. 21 5E+02 114E+OS 0 445E+00 0. 5C.85E07
,.354E-C'3 0-335E+01 0 Iz5E+02 0 42E+0T 0 365E-00 0 3t.2E+07

"0 35tEA-:2 0. 316E+01 0 125E+02 0.754E-07 0 310E+00 0. 234E+07

V SE-,'3 0. 306E+01 0. =25E+01 0 6:34E+07 0 244E+00 0. :55E+07
-. c-C2 0 296E÷01 0 050E+O1 0, 51 E+O 0. 124E+00 0. 948E+O6
2'.,:=2E-Z2 '.,288E÷01 0. 425E÷01 0 •1SE•OT 0. :22E+00 0. 511E+06
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10/29/22
RUN680

_TOL'N Ci3,UPOHN (75.'/25 BY WEIGHT) DISSOLVED IN DMF;

-(L/T RATIC 5.427)
SAMPLE DIMENSIONS

LENGTH=O.. Dr,250 WIDTH=O. 010360 THICK=O. 001170 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR 7MP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

0. 200E-02 O. 183E+02 0.323E+02 0.q07E+0c 0.240E-01 0.217E+08

k 0.400E+02 0. 179E+02 0.323E+02 0.862E+09 0.252E-01 0.217E+08

0.600E+02 0.174E+02 0.335E+02 0.822E+09 0.274E-01 0.225E+08
O. 8OOE+02 0. 16E+02 0,338E+02 0.766E+09 0.296E-01 0.227E+08
0. 00E+03 0. 164E+02 0.318E+02 0.72SE+09 0.293E-01 0.213E+08
0 120E+03 0. 159E+02 0.300E+02 0.685E+09 0.294E-01 0.2.01E+08
0. 140E+03 0. 155E+02 0.280E+0*' 0.650E+09 0.289E-01 0. 187E+08
0. 160E+03 0. 152E+02 0.260E+02 0.623E409 0.279E-01 0. 174E+08

0.180E+03 0.148E+02 0.250E+02 0.593E+09 0.2S2E-0O 0.4.67E+08

0.200E+03 0. 145E+02 0.250E+02 0.566E+09 0.294E-01 0. 167E+08
0.220E+C÷3 0. 141E+02 0.250E+02 0.534E+09 0.312E-01 0. 166E+08
0.,240E+03 0.136E+02 0.270E+02 0.495E+09 0.362E-01 0. 179E+08
0.260E+03 0. 12'9E+02 0.310E+02 0.445E+09 0.461E-01 0.205E+08
0.272E+03 0.121E+02 0.378E+02 0.390E+09 0.637E-01 0,249E+08

0.278E+03 0.114E+02 0.473E+02 0.344E+09 0. 900E-01 0.309E+08
0.282E+03 0.1075+02 0.635E+02 0.302E+09 0.137E+00 0.413E+08
0. 286E+03 0. 985E+01 0.858E+02 0.252E+09 0.219E+00 0. 552E+08
0.288E+03 0.929E+01 0.930E+02 0.222E+09 0.267E+00 0.5q4E+08
0.292E+03 0.839E+01 0.105E+03 0.178E+09 0.370E+00 0.659E+08
0 294E+03 0.789E+01 O 107E+03 0. 155E+09 0.428E+00 0.664E+08
C O296E-C3 0 73E+01 0. 106E+03 0. 134E-09 0.4r44+00 0. 64SE+02

0. 2.cBE-03 0. 681E+01 0. 103E+03 0. 112E+09 0.549E+00 0 613E+OS
0. 300E+'3 0.629E+01 0. 675E+01 0. 925E+06 0.423E-01 0. 3q2E+07
0 302E+03 0.57SE+01 0.'893E+02 0.754E+08 0. 664E+00 0.501E+08
0.304E+03 0.531E+01 0.803E+02 0. 612E+O8 0.705E+00 0.4432E+08
0.306E+03 0.488E+01 0.695E+02 0.489E+08 0.725E+00 0.354E+08
0.308E+03 0.440E+01 0.583E+02 0.367E+02 0.746E+00 0.274E+08

0. 310E+03 0. 397E+01 0. 470E+02 0. 268E+08 0. 738E+00 0. V985+08
0 -12E 0 0.366E+01 0.365E+02 0. 202+E08 0.675E+00 0. '.36E+08
0.314E÷-03 0.336E+01 0 300E+02 0. 143E+08 0,658E+00 0 "44E+07

0. 316E,;-3 0.326E+01 0 27QE+02 0 125E+08 0 629E+00 0 798E+07
0.,313E603 0.315E+01 0.273E+02 0. 105E+08 0. 681E+00 0.716E+07
0 32.E" +C 03 0.306E+01 0.265E+02 0.902E+07 0. 700E+00 0 632E+07
0. 3424E03 0.29/E6+01 0. 225E+02 0. ,735E+07 0 636E+00 0 467E+07
0.326E+C3 0.289E+01 0. 180E+02 0.593E+07 0.540E+00 0. 320E+07
"0.3 28E+C3 0.280E+01 0. 165E+02 0.475E+07 0.522E+00 0. 218E+07

"227"
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11/2/82
RUN587

P1800/200P (33.3/66.7) BY WEIGHT

(L/T RATIO = 4.811)
SAMPLE DIMENSIONS

LENGTH=O. 006350 WIDTH=O. 010290 THICK=O. 001320 OSC AMP=O. 10

POINT BY POINT VALUES

TIM OR TMP OCC FREG DAMPING MODULUS LOSS TANG LOSS MODL

0.200E+02 0.233E+02 0.658E+02 0. 104E+10 0.300E-01 0.313E+08

0. 400E+02 0.233E+02 0. 573E+02 0. 104E+10 0.261E-01 0. 273E+08

0.600E+02 0.233E+02 0.525E+02 0. 104E+10 0.239E-01 0.250E+08

0. 800E+02 0.233c+02 0.490E+02 0. 104E+10 0.223E-01 0.233E+08

0. 100E+03 0.233E÷02 0.480E+02 0. 104E+10 0.219E-01 0.229E+08

0.O120E03 0.232E+02 0.483E+02 0. 104E+10 0.222E-01 0.230E+08

0. 140E+03 0.231E+02 0.498E+02 0. 103E+10 0.231E-01 0.237E+08

0. 160E+03 0.227E.±02 0. 550E+02 0.992E+09 0.264E-01 0.262E+C8

0.180E÷03 0.220E+02 0.765E+02 0.931E+09 0.391E-01 0.364E+08

0. 192E+03 0.,206E+02 0.815E+02 0.816E+09 0.474E-01 0.387E+08

0.200E+03 0.195*+02 0.765E+02 0.726E+09 0. 500E-01 0.363E+08

0. 212E+03 0.182E+02 0.878E+02 0.631E+09 0.657E-01 0.415E+08

0.218E+03 0.167E+02 0. 121E+03 0.531E+09 0. 107E+00 0.571E+08

0.222E+03 0. 149E+02 0. 146E+03 0.421E+09 O. 162E+0O 0.683E+08

0, 224E+03 0.138E+02 0. 162E+03 0.356E+09 0. 212E+00 0. 754E+08

0.226E+03 0.126E+02 0.183E+03 0.296E+09 0.286E+00 0.847E+08

0.228E+03 0.111E+02 0.201E+03 0.229E+09 0.402E+00 0.921E+08

0.230E+03 0.934E+01 0.205E+03 0.157E+09 0.582E+00 0.917E+08

0.232E+03 0.753E.+01 0.180E+03 0.981E+08 0.789E+00 0.774E+08

0.234E+03 0.579E+01 0.129E+03 0.531E+08 0.9952E+00 0.506E+08

0.236E+03 0.455E+01 0.773E+02 0.2S3E+08 0.925E+00 0.262E+08

0. 238E+03 0.364E+01 0.413E+02 0.138E+08 0.773E+00 0. 107E+08

0.240E+03 0.304E+01 0.200E+02 0.602E+07 0. 538E+00 0.324E-07

0.242E+03 0.255E+01 0.625E+01 0.732E+06 0.238E+00 0. 174E+06

228
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~NGI.H- -. SAMPLE D-IMENzSO-NS L T P O =

POINT BWf PCINT VALUES

TIM 0-A TMP OCC FREG (AF iING C in.U! US :LOSS TA-NGZ LOSS MCDL
,.~ 0 4 ~ 0. 2 ~ # ~ 0 122E+03 0. ~0--,j 0 369E-01 0 7015IE+02e

0. 400E+;-2 0. 2133E+02 c0. IOeE*03 0 1a6E+io 0. 334E-01 0. -"ZlE+O8
0 6005-. 1:2 0. 279-r+02- 0i. 92E+O2 0. 1 S =#-1 0 0. 294E-01. 0. qd3 iE+oe
0 SCCE+-C2 0. 276E+02 0. 7qSE.,02 0 17SE+10- 0.255E-01 0 40.3E+oe

0 0EC 0. 274E.*02 0. 7 Z3 E+ 021 0. '174E+1'- 0. 239E-01 0. 416E+O8
C. -1,20E-03 0. 2-71E+02 0. 7'r:3E#02 0. 170E+10 0. 2,'eE-C1 0 4Z2E+08
0. 1 40E+0i, 0 265E+02 0. 763E+02 0. 163E+10 0. 27`0E -17 0. 42?9E+Qe0. 160E+C03 0 253E+02 0.9~05E+02 0. 149E+10 0. :3meE-1 050+8
0. 172E-03 0. 2405.+02 0. 1r"_05+03 0. 133E+ 1 C 0. 5185E-01 Co. o E9 E+oe
0. 182E+,03 0. 225E+02 0. 15eE*03 0. 117E+10 0. 770E-01 0. 9035+080.1SSE+0:3 0. 211E+02 0. 192E+03 0. 1032E+10 0. 1065+00 0. 1105O+09
0. 194E+03 0. 195F-+02 0. 204E+03 0. 2795.09 0. 132E+00 0.116E+09
0. 1985+03 0. 184E+02 0. 1865.03 0. 790E.0c 0. 136Eq-00 0. 106E+09
0. 204E+03 0. 171E+02 0. 13 4 E +0%3 0. 672E+09 0. 11.35+00 0. 7605+08
0. 20SE-t03, 0. 162E+02 (B. 124E+03 0. 601E+09 0 117E+00 0. 7035+08
0. 21'4E+-:3 0. 151E+02* 0. 12'6E+03 0. 317E+09 0 !'-"8E+00 0. 71 2E+080. 21e6E--Z3 0. 136E+02 0. 133E+03 0. 419E+09 0 '.73E+00 0. 744E~08

0. 28+ 03 0. 128E*02 0. 13!5+03 0. 36=E+O0Z 0.25T= .7550
0.~~~~~~~ o250 .16+2 0 16+3 0 150 . 2035E+00 0. w3E+0e0 220E+C3 0. 118E+02 0. 136E+03 0 55C ~E-$ 0 250

2. 12E - 0Z3 0. 3 11+01 0.E25 03 0 s s. : 0 . 2 -13E 00 7 56.o
~ 0 61~06S0 ,L 5+ 03 0. ,5~0C~ 0 4~5-O 0. -6E3+08

0 25C 0 050 0.*15E+03 0,. 1 03=5+0w 42E0..6-%E0
0: 2305E-03 0.7609E+01 '0 5E+03 0. 7250S1E0 . .- E+00 0. 5.:265+08

o.~-. .505E+01. 0 025 E + 0. 45-E5.O2 0 --;---+00 .650
0. 2345-03 0. 4 1 E+01 0.Q 5t5E+02 0. 263E-08 0. 2045*00. 0. :ý3E.08
0. 236E-03 0. 33-1-E01 0. 343E+02 0. 121E+08 0. 7%1S+00 0. 7
0 23 8E +031 0. 276E5+01. 0. 1L75E+02 0. 3535+07, 0. 4685.00 0.E31507
0 240E-#03 01. 24aE-&0i 0 !505.01 0. 57SE+05 .0. 222E5+03 0 Z2E+05

229 *USWO: 659-062-959
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